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INTRODUCTION | 


Tantalum is a rare metal discovered in 1803 by Ekeberg. }iore than l 
years elansed before it was used commercially (1905) and then onl; in neg 
gible quantities until 1941. Technological developments were slow in in- 
creasing tantalum consumption. Consequently, mining the ore was an unsta 
business, and little detailed information on the various world deposits h 
been reccrded, owing primarily to lack of interest in such donosits by 
economic ree and mining engincors. 

During the years 1922 ta 1941 uses grediaiiy expanded as the unicue 
properties af the metal hecame known to industry. In 1940 consumption of 
tantalite for metal production in the United States was 19 short tons, as 
compared with an estimated consumption abroad, chiefly in Germany, of ad- 
proximately .16 ta 20 tons. The oarial bombardment of Britain in 1940 ari 
1941 proved tthe value .of radar and soon resulted in greater production d+ 
mands .for mctal in the United States. . In 1941 expansion of domestic pro- 
cessing facilities indicated the necesgity for greatly increased ore sur 
of 45 nercent ‘TapQs average grade to meet needs. 


In 1941-42 the War Production Board and the Board of Economic Warfar 
strongly emphasized the need for augmenting the ore supplies of the Units 
States, which are derived almost wholly from foreign production. Domest: 
Stocks were gradually increased toa sere reserve through the cooperaticr 
of various United Stateg Government agencies and foreign governments a3 
well as private OUD EINES both domestic and foreign. 


fantalite and columbite are found in ‘pogmatites. It is difficult f: 
the inexpcrienced to identify either if they are agsocieted with cassite: 
_ ilmenite, or wolframite, all high-specific-grayity minerals. 


Tantalite and columbite are isomorphous mixtures in nature, and the 
name of .the mincral usually is determined by the relative percentages of 
each in the occurrence. If the tantalum pentoxide content is higher tha: 
the columbium pentoxide, the ore is called tantalitc; but if the colum-- 
pentoxide content is higher than‘the tantalum pentoxide, the ore is call: 
columbite. This is the usual technical description. 


However, for metal production tantalite must contain not less than | 
percent Tao0,, prefcrably 45 percent, and not less than 60 percent combi: 
Tag05 Flus C6205 to permit economic recovery of the metal. Columbite, ~ 
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used by industry, must contain 45 percent (minimun ) Co205 and 10 times es 
much Cba05 as Tas05. 


In most publications relating to tantalite and columbite the two have 
deen discussed together. This discussion is limited to ores defined here 
for metal production. However, the mcthods of processing and the end uses 
of the products of tantalum and columbium are quite different and should be 
considered separately. Recovery of tantalum, as discussed briefly in this 
circular, is an involved chemical dissolution and precipitation process. 

In the recovery of columbium electric-furnace treatment reduces ne ore to 
a ferro-alloy. 


Technical proficiency in reducing both tantalite and columbite is un- 
usually high in the United States. Today, this country is supplying the 
entire United Nations needs for tantalum metal and other tantalum products. 
Before the war other consumers of tantalum preferred to procure the more- 


uniform and pure metal from the United Shans rather than metal from other 
sources. 


Space will not eine more tnean a brief Presentation of the salient 
points of general interest. 


Reports from field represontatives of the Foreign Economic Administra- 
tion have supplied a large part of the data contained herein. 


GEOLOGICAL AND GEOGRAPHICAL’ OCCURRENCE 


Although tantalite is distributed widely throughout the world, only a 
few occurrences arc considered commercially important. Many discoverics 
have proved of mincralogical interest only. Each section of the world will 
be discussed separately. 


Tantalum ores are very rare and alweys are found in pegmatite formations 
orinelvuvial and alluvial concontrations resulting from the erosion of pegma- 
tite. Production in all arcaes where smell concentrations of tentalum ores 
cccur begins with the recovery of tho coarser crodcd material; rarely are 
the pegmatites mined by usually accepted methods. In some countries where 
the scale of wages is low, tho natives mine by erude methods. 


North America 


United States. - According to Guiteras ,2/ the first tantalito in the 
South Dakota Tinton district was discovered near Tinton in 1927 in the 
course of road building. In 1928 a boncficiation plent was constructed, 
and about 12 tons of tantalite concentrates was produced. The operation 
closed early in 1929 after som’ underground development work had disclosed 
the extensive pegmatite zone in the central part of canara Hild noar 
Tinton. 


3] Guiteras, Jos. R., Mining and Milling Methods and Costs at the Black 
Hille Tin Co., Tinton, S. Dak.: Bvreau of Mines Inf. Cire. 70384, 
1939, p. 4. 
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In 1935 this South Dakota oporetion was resumed but primarily for < 
blygonite, and in April 1927, Fanstccl Metallurgical Corporation, the l-r 
producer of tentalum products in the world, took over the plant and oner 
it until August 1936, when it was again discontinued. Fansteel Metallur: 
Corporntion reported thet 100 tons of rock had to be mined to produce + 
pounds of earn 


Sadlion enieeoamntions henve becn adequately discussed es Derton and 
Smith,-/ of the Geological Survey, and Hess and Bryan,= of the Bureau & 
Mines. Production of tantalite from this area was recorded by Johnscen-/- 
follows: 


TABLE 1. - Tinton (S. Dak. ) tantalite vroduction 


= Pounds 
1928 @ee@eseesvseeoeeoneeepeeeeevuesaseveeonnevsenegenvgopgegeeveeeeoenveeweseneaeeonen0 eee ee eee @ Ligeoo 


L19eP eeesveaoeeaesesvsesvseveeeaeveeveeveseeveeveseeespoeoeeeveeveepeueveseeenvneeveeenev ese 0 8,962 


March 1937 to August 1948 ereveevueees eevee eseoeevneteavevsvsevese 17,e 9 


Since 1935 only an occasional lot of a few hundred pounds of ore hk: 
been shinncd from this creer. 


Other domestic occurrences of tantalite, largely of academic interc' 
have been reported from various locsnlitics. The pogmatite zones in Mein: 
which havo long bcen a source of mica and feldsper, yield negligible qua 
ties of tantelite. Pegmatites in the Apolechian region contain some ter 
but few commerciel concentraticns heave been foune. Specimens heve been: 
in studies of minernlization in Connecticut, Virginia, North Carolina, 5 
Carolina, and Georgis. Extensive crosion of the Appalachian region his 
some places produced smnoll concentretions in alluvium, porticularly int 
C-rolina. 


Ocensional specimens have been revorted from the Bagdad (Ariz.) reg 
usuelly by itinerant prospectors. 


More recently, considernble interest has been aroused in the Herdir 
pegmatites in western Tacs County, N. Mcx., where slightly more than 3 t 
of microlite, a calcium tantalate, and about 500 pounds of tantalite wer 
mined in 1943. Later examination by the Bureau of Mines and the Geolos? 
Survo;’ heve indiceted thet eae minimum of 25 tons can be mined from a flsi 


lying pegmatite. 


Darton, N. H., and Smith, W. S. T., Sundance, Wyoming-South Dakotx: 
Geol. Survey Geol. Folio le7, 1905. | 
5/ Hess, Frenk L., and Brysn, Barnebas, Jr., The Pogmotites at Tinton, 
Dak; Bureau of Mines Report of Investigations 3404, 1938, 1° oo 
6/ ee Arthur I., Tantalum from the Black Hills: Eng. and Min. J 
vol. 139, No. 11, November 19638, pp. 39-42. 
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Jahns and Wright have described the zones in detail. An abstract!/ of 
heir work follows: 


The Harding pegmatites of western Taos County, N. Mex., though 
generally known as sources of spodumene and lepidolite, have become 
during the past year the foremost domestic source of the vital war 
metal tantalum, with a production of nearly 4 tons of concentrates 
containing 71 percent Tao05. The chief tantalum mineral is micro- 
lite, out appreciable amounts of tantalite-columbite and hatchetto- 
lite are present. More than 500 pounds of coarse tantalite-colum- 
bite - averaging 45.to 55 percent TacOs - has been recovered from | 
small placer deposits tributary to the pegmatites. 


The pegmatite of principal interest is a dike that lies within 
a zone of thrust faulting in steeply dipping metamorphic rocks of 
pre-Cambrian age. It dips southward at a very low angle, has an 
average thickness of 50 to 55 feet, and is known to contain beryl- 
lium, tantalum, and lithium minerals for distances of 250 feet along 
the strike and 650 feet down the din. This dike is strikingly 
layered, each layer consisting of a distinct rock type whose rela- 
tive position within the dike is remarkably consistent, although 
a given layer may show considerable variation in thickness. The 
zoning has been helpful and a reliable guide for recent predictions 
of ore-mineral distributions. 


Most of the beryl occurs in two marginal zones of quartz- 
microcline-albite-muscovite pegmatite, one along the upper and 
the other near the lower contact of the dike. Twenty tons of high- 
grade beryl have been hand-sorted from a small portion of the hang- 
ing-wall layer. A large body of microcline-spodumene-quartz-mica- 
plegioclase rock which contains minor tantalum minerals lies below 
a well-defined quartz layer in the central portion of the dike; re- 
placement of the microcline and spodumene by lepidolite has yielded 
several large bodies of lithium ore. Most of the high-grade micro- 
lite concentrations occur in spodumene-quartz-purple muscovite rock 
which lies above a zone of strong albitization in the lower half of 
the dike. 


This unique zone is the largest known body of microlite in the world. 
Further exploration ma, disclose an even larger deposit of high-grade 
tantalum ore. _ 


Canada. - Small quantitics of tantalite, seldom more than a few hundred 
rounds at a time, have been shipped from Canada to the United States for 
processing. Sources of this production are western Quebec and castern 
vntario. The output has been irregular, end no actual production statistics 
are available. 


7/ Jahns, Richard H., and Wright, Lauren P., The Harding Beryllium-Tantalun- 
Lithium Pesmatites, Taos County, N. Mex.: Econ. Geol., vol. 39, No. l, 
January-February 1944, pp. 96-S7. 
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In 1942 the Moneta Procupine Mines, Ltd., noted extensive pegmatite a 
porphyritic rocks in the vicinity of Amos, Figuery Township, Quebec. Dr. 
A. W. Derby reported one dike closely associated with other peametites ave 
aging 4 to,6 feet in width, which had been traced for a distance of 210 fe 
Mineralization is rather irregular, a characteristic of such formaticrs. 
the vicinity of the dike area the country rock is an agglomerate and volver 
tuff. Extensive faulting and fracturing was noted. 


In 1942 and 1943 work under the direction of Dr. A. W. gollirec®/ in 
Yellowknife-Beaulieu area of the NOrthwest Territorics iisclcsed extensive 
pegmatite formations in diorite and granodiorite. High-srade tentelite wa 
found near Upper Ross and Redout Latics. Of several hundred nermm3tites sx 
amined, 60 revealed tantalite-columbite mineralization. The dikes ere w 
500 fest in length and 40 feet in width, strike northwest, end dip steeply 
to the east. The specific gravity of selected specimens from several dize 
renges from 7.2 to 7.87. The vroperty ownors in the area from which these 
specimens were obtained are J. R. Saunders and Radium Luminous Induaetrics, 
Ltd. | 


Jolliffe states: 


The permatite bolics consist largely of feldspar, quartz, and 
muscovite in irregular mixtures and intergrowths. Few of the dikes 
show any marked banding vorallel to the walls, although guartz is 
quite common as a band or as disconnccted lenses along and neer the 
center of a dyke. The feldspar includes both microcline-perthite 
and albite. Tne former is in crystals up to more than a root ecrcss, 
in part showing ragged, partly renlaced borders, Albite is in sm: 
aggregates, some of which cxhibit the radiating lamellar habit of 
cleavelandite. .Rare-Glement mincrals identificd with reasonable cer- 
tainty include (in about thoir order of rclative abundance) beryl, 
tantalite-columbite, tourmaline, lithiophilite, and lazulite. 


Tantalite-columbite cccurs in blocky crystals up to 2 inches 
Square and several inches long and in plates up to 2 inches by 4 
inches. It occurs charsacteristically within elbite near quartz 
lenses but was found in cach of perthite, quartz, muscovite, and 
beryl. It appears to be most common in the medial and upper parts 
of the dykes. Some dykes only 4 inches across contain tantalite- 
columbitc. 


Some sanples contain as much as 82.57 percent combined tantalum 
and columbium pentoxides, the Tas05 contcnt renging up to 75 percent, as 
indicated by specific gravity. Although undeveloped, the Yellowknife re 
tites may prove to be a commercial sourco of tantalum when the ares is su 
ficiently opened to permit regular mining operations. The isolation of *! 


Jolliffe, A. W., Rare-Element Mincrals in Pegmatites, Ycllowlknise-3e* 
lieu Area, Northwest Territories: Canada Dept. Mines and Resources 
Mines end Gcol, Brench, Geol. Survey Paper 44-12, 1044, 23 pp. 
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area With the attendant difficulties of communication by lake steamer during 
the sumer and by air in winter will make operating costs unusually high. 
Hence, operators will find it necessary to derive revenue from production 

of associated minerals other than tantalite. 


Mexico. - Although there are numerous pegmatite occurrences in various 
parts of Mexico, investigations to date have failed to disclose tantalum 
mnerals in commercial concentration. Further work may reveal deposits of 
interest. 


South America 
Brazil. - By far the most important tantalite-producing area in the world 
is in Northeast Brazil in the States of Rio Grande do Norte and Paraiba, near 
the towns of Acari, Picui, Jardim do Serido, Curraes Novos, Parelhas, and 
Pedra Lavrada. Principal deposits are tabulated in the appendix. 


In this area (fig. 1) pegmatite mineralization, productive of both tanta- 
lite and beryl, is widespread, Tantalite was discovered in Brazil in the 
early 1930's, but production was negligible until 1939. 


Johnston?/ and associates havo doscribed in detail the pegmatite orea 
of Northeast Brazil. The following oxtracts are taken from their report: 


The pegmatites are distributed in an irregular manner in an area 
approximately 75 km. in a north-south direction, 50 km. east-west. 
In general, the dikes show thcmsclves to be abundant near the contacts 
of granite with schist, the less frequent in the interior of large 
areas of granite and of schist. The region presents the general as- 
pect of a series of roof pendants of schists and quartzites in grani- 
tic batholiths. The complexity of the border facies of these batho- 
liths is magnificently displayed in the road cuts of the new road from 
Acari to Curraes Novos, where there ere many contacts between the 
granites and the schists. A grey porvhyritic granite with phenocrysts 
of pink feldspar eppears to be the most recent intrusive. 


Generally speaking, the pegmatites are more resistant to erosion 
than the schists and quertzites and therefore appear in many places — 
as walls from 1 to 10 meters high, immediately recognized from afar 
as outcrops. —— — | 


In discussing the pegmati te dikes the nuthors state: 


From the point of view of texture, the pegmatites can be classi- 
fied grossly into two general types; (1) Homogeneous pegmatites; and 
(2) heterogeneous pegmatites. : 


| de Almeido, Sandoval C., Johnston, W. E., dr., Scorza, Evaristo P., 


Leonardo, Othon H., Pegmatitos com Berilo, Tantalito e Cassiterito da 
Paraiba e Rio Grande do Norte: Mineracao e Metalurgia, vol. 7, No. 9, 
July-August 1943, pp. 115-126. (Translated by John Van N. Dorr, 
Geological Survey. ) 
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The homogeneous pegmatites are generally the larger. 


One of 


these, east of Picui, near the frontier between Paraiba-Rio Grande 
-do Norte, measures more than 40 meters in width and was followed 


along the outcrop to a length of somewhat more than 2 kn. 


It is 


composed of feldspar, quartz, and muscovite, with an average grain 
Size of 2 to 5 cm. Most of the dikes in the form of walls in the 
region are of the homogeneous type. This type has no economic 


interest. 


The heterogeneous pegmatites contain beryl, tantalite-coluvmbi te 
spodumene, and other minerals. They are characterized by a high de- 
gree of internal differentiation. Grain size is very great; they cc 


tain crystals in the order of 1 meter in length of feldspar, qva 


a 


beryl, and spodumene and are commonly around a center nucleus of cle 


quartz ox rose quartz. 


The enter nucleus of quartz apnears to be an excellent guid 
mineralization. Owing to its resistance to erosion, it forms sli¢t. 


e 
ae 


clevations from a few to more than 100 meters of elevation, locally 
known as "altos." Conseauently the heterogeneous pegmatites sre 
conspicuous topographic elements. The pink coloration of tho nucle: 
makes them conspicuous. Gencrally the pegmatitic nuclei can be ils- 
tinguished from quartz veins which sometimes occur in the region by 
the fact that the latter havc a more wall-like form with straight 
sides, and are without the impressions of crystals of beryl, feldsp: 


pegmatites. 


or spodumene which ére usually visible in the quartz nuclei of the 


At first little was known about proper cleaning of the ore; in cons: 


quence deliveries gonerally were not accepteble to industry. 


As the mir: 


and dcalcrs became more familiar with the varicus minerals contained ini 
ore, cleaning mcthods were imorovod and the demand for the ore increased. 


Exports in 1939-40 are shown in table 2: 


TABLE e@. - Tantalite exports, Brazil, pounds cf orcl/ 


Destination 
UNEGCE “SUAS : 6.066 isn @bene é eave 
United Kingdom ....cccscccscces 
GGYWEADY  o:0:308 0655 606 e ew eee 
JAVON: Seo ess cidts ose d eee eters wlewe 
SWEGEN seecresccesscosecvcesore 
TOUAL «66% 


TELEETEEEEEE TEE 


Commércic Exterior do Brasil, Importecéo e Expor- 


tac&o de Mercadorias por Paises: Ministerio da 


a oe Fazenda , Rio de Janeirs, 1941, 342 pp. 


The Cantal es-bearing sematiees in Northeast ‘Brezil are prominent. 
posed, the elevations or altos commonly standing as much as 10 mcters st 
the otherwise somcwhat rogular land surface. The Brazilian miners hsve 
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orked the properties by primitive methods but through experience have learned 
o concentrate their efforts upon the more-productive types of dikes. They 
leaned the eluvial and alluvial concentrations of the coarser particles and 
xcavated the tantalite-bearing zones in the pegmatite until the walls 

eakened and the workings caved. They then abandoned the workings and began 
igging at a nearby promising location. 


These “gopherlike" methods crisscrossed the altos with crude workings in 
uch a complex manner that many of the vegmatite bodies were rendered unwork- 
ble; the result was loss of potential ore before mechanized mane of known 
roductive zones was introduced. 


Whole families were engaged in mining and cleaning the ores. Sales were 
aie locally in quantities of a few pounds at a time in various market places 
nd through stores to itinerant buyers, who dn turn sold the ore to the 
‘rincipal dealers and exporters. 


In 1941, because of the urgent need for increased imports of tantalum 
re into the United States, U. S. Government agencies began purchasing ore 
n Brazil. Under the direction of the United States Purchasing Commission 
reological and engineering work was undertaken to stimulate production. The 
ecological investigations of Johnston ami others constituted a part of this 
rogram. Several hundred mines were examined in the Rio Grande do Norte and 
"araiba area, and some development work was done on the pegmatites that 
‘poeared most promising. 


Examination of the tantalite area by American engineers early disclosed 
that in ordor to obtain the desired production for war industries it would 
2 necessary to improve mining methods, supply tools and equipment, and 
technically direct mining operations. Equipment and engineering assistance 
sere furnished as rapidly as possible, and mining operations of the principal 
sroverties were placed on a morc-uniform basis, although Brazilian methods 
vere not entirely displaced. Planned opcrations and modified open-pit mining 
“ere substituted for the crude practices of many native miners. In addition 
to increasing production, these improvements facilitated geological studies. 


Certain Brazilian mining laws did not permit production at the rate re- 
quired for the war program. However, wnon being advised by the Department 
of Mineral Production that existing laws sometimes limited tantalite pro- 
juction and prevented the opening of new altos, the Brazilian Government 
made the necessary changes to facilitate prompt approval of mining applica- 
tions from producers. 


In October 1943, 386 "mines" were in operation, compared with 150 in 
June, Various deposits examined in Paraiba and Rio Grande do Norte, indi- 
cated that tantalite production could be increased to as much as 40 metric 
tons per month. Undoubtedly 20 tons per month could be supplicd for a period 
of 2 years from partly explored properties. In addition to the properties 
‘hat have been examined, there are numcrous potential deposits about which 
little information is available. 
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The district eround the town of Lages in Northern Rio Grande do Norte, 
due west of Natal, appears less promising than the area described, although 
there are a number of pegmatite cccurrences in the area, as well as eluvial 
and alluvial concentrations; some of the dikes contain cassiterite, colu- 
bite, and some tantalite. Their value, however, is discounted primarily 
because of lack of water for concentrating the product. Preliminary drj- 
washing tests have not yielded encouraging results. 


The State of Ceara is becoming increesingly important as a source of 
tantalite, although virtually unknown until late 1942. Many proverties shc 
considerable promise, particularly those at Quxade and Cascavel near Guran 
Recent production has been won from hand-sorted alluvial deposits. 


qn Southern Brazil tantalite deposits have been reported in Minss 
Geraes, in the vicinity of Governador Valadares, and in various other re- 
gions, but none of these now indicate favorable production possibilities. 


Argentina. - Occurrences of tantalite are scattered in the States of 
Cordoba, La Rioja, and Catamarca. The more-extensive pegmatite zones con 
taining tantalite are in the heights of the Andes. The Honduras and Orga- 
nullo mines ars cn the western border of Salta Province near its boundary 


_ with Los andes Territory at an elcvation of approximately 4 O00 meters. 


The Honduras area was examined in 1943 by W. Dy gmith20/ of the Geo- 
logical Suvery, U. S. Department of: Interior, who reported the principal 
country rock to be a fine-grained "spottcda" schist containing abundent sc 
cllintical aggregates of micaceous minerals probably derived by remetemer?: 
of an original metamorphic mineral, such as, perhans, chiastolite. The 
spottod-schist area is estimated to be 16 km. long andi 8 km. wide and ccr- 
tains more than two dozen pegmatite dikes, 


In general, the schist strikes N. 45° E. and divs steeply to the west 
The pegmatite dikes cut the schist, strike N. 30° w. to N. 50° W., and dir 
almost vertically. Because of the steep relief of the country and the elt 
tude of the dikes, many of the dikes are well-cxposed on the valley sides 
and hilltops and therefore can be easily prospected.. Tho dikes are comes 
essentially of microcline » Plagioclasec, muscovite, and quartz but also cr 
accessory minerals such as black tourmaline, spodvmenc, and amblygonite. 
Tantalite is diatributed through the pegmatite masses in clusters of blac: 
crystals and in massive form. 


Total production through the first half of 1944 has been small ‘and re 
tively low-grade (40 percent Tao0-), and operations have been very indcf-: 
FuturcG prospecting and exploration may produce more- Hoe ne resrlts. 


Geol, Gur? 


Gnith, W. D., 
May 7, 1943. 


Report for the Board of Economic Warfare: 
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Australia 


Deposits of tantalite have been known in Australia since early 1900, 
{rst production having been recorded in 1905. Before 1958 Australia was 
ne principal world producer of tantalite and the chief source of supply 
or the United States. ; 


~The principal vroducing region is in Western Australia,near Port Hedland, 
i the western end of an area of pegmatite mineralization, about 250 miles 
ide and 1,200 miles long, extending from Darwin to Hall's Creek (fig. 2). 
re three principal tantalite deposits are at Wodgina, Tabba Tabba, and 
<relley in the well-known Pilbara mining district 40 to 70 miles east-south- 
st of Port Hedland, Tantalite also is known at Pilgangoora in this same 
eneral area. : 


Small quantities of tantalite occur near West Arm and Finniss in the 
arwin district. The Greenbushes devosit is in southwestern Austrelia, 
o~roximately 150 miles southeast of Freemantle. This is an alluvial occur- 
enc? that has yielded tin concentrates containing tantalite-columbite. The 
-@ings were closed primarily because of this contamination and the diffi- 
ulties experienced in cleaning the tin ores. ; 


In the vicinity of wodginaLh/ the rocks are ferruginous quartzite, 
lates, nonferruginous quartzites, basic lava flows, and carbonatized chlo- 
itie schists, intruded by granite. Dumerous pepmatite dikes and quartz 
sins, which appear to be related to the granite, occur in the quartzites 
cd dasic lavas. Cassiterite, tantalite, and other accessory minerals are 
scoclated with the pegmatites. Pcgmatite dikes enclosed by ferruginous 
uartzites are mainly tin bearing, whereas the pegmatites in the basic lavas 
“¢ the principel sources of tantalite, as is likewise true at Tabba Tabba 
od Pilgangoora. 


Manganotantalite, tantalite, microlite, and simpsonite are the various 
antalum ores that have been identified. Dr. E. S. Simnson, after whom the 
-Leral simpsonite was named, conducted research2/ on tantalum ores for miny 
fars, 

_ [ctal Australian production, as:‘reported by Finucane and relforats/ to 
a end of 1935, was approximately 240 long tons. 


-/ Finucane, K. J -, and Telford, R. J., Aerial, Geological, and Geophysi- 
cal Survey of Northern Australia. The Tantalite Deposits of the 
Pilbara Goldfield: Rept. West. Australia No. 46, Canberra, Australia. 

e/ Sinpson, BE. S., Contributions to the Mineralogy of Western Australia: 

; Jour. Roy. Soc. West. Australia, ser. 10, vol. 22, 1936-37. 

2/ Wor cited in footnote 11. 
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TABLE 3. - Tantalite production, Western Australia, long tons 


| year 
1A: he Se aes mr 
1936 eeoseresrerereser 


“otel vsassesaces | Oe] 37.0 | 10,80 |, ae 


| TABLE 4, - United States imports of tantalite from Australia, mr 
Year _| Pounds f] es CYear Pounds 
1937 eoeeereeeereenreewreeeeete 20 , S97 1941 a ee ee ON ee ae 29 574 
AOS Westh pidense 66<aeuew |. 30,00" TONS So ca rhanacwreesed ot ee 
1949 eee Pei hE SO eaewaheae + DOOOY Total eeeevetdcoeeoeve eevee 242. 39 


1940 ee = 


1/ Data from Fansteel Metallurgical Corporation Report to Board of 
Economic Warfare. | 


AFRICA 


Pegmetite dikes occur in a great many areas of Africa. These are int 
sive in a variety of formations and as a rule are closely associated with 
granite. For a number of years some tantalite has been produced in variou 
parts of Africa, but before the war the annual output had declined to only 
a small tonnage from the entire continent. To fulfill the greatly increas 
war demands, all possible sources were investigated, and as a result many 
properties are now producing. 


Belgian Congo. - The vast pegmatite z.nes of the Bélgian Congo extend 
over 700 miles from Elisabethville district in the south to Ruanda Urund 
in the north - through Tanganyika district, the Maniema district, the sout. 
western tip of avanloyvs lle Province, and into the Ona-Kasese region (fig. 


Detailed reports on the distribution and occurrence of tantalite in 
the Belgian Congo have been made by Dean F. Frasche, based upon an exami- 
nation made in 1942, for the Board of Economic Warfare and by Louis Jouber 
in 1943 for the Foreign Economic Administration. Much of the following 
information is taken from these reports. 


Tantalite deposits in the Belgian Congo are of three general classes: 
(a) Eluvial and alluvial, (b) high-grade tantalite in pegmatite, and (c) 
low-grede tantalite disseminated rather uniformly throughout the larger ti 
pegmatites. Production from the first two sources up to 194% was negligit 
but since then has expanded and during the next few years should continué 
1944 levels provided price and market conditions are stable. The tin-tent 
lite deposits are now being operated at the capacity of the treatment faci 
ties. Sizable low-grade ore bodics undoubtedly remain; the tentalite will 
recovered when they are mined. In general, the tin-bearing pegmatites ar 
a zone of deen weathering. 
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The principal producer of tantalite in the Belgian Congo is the Com- 
namie Geologique et Miniere des Ingenieurs et Industriels Belges (Geomines), 
wnich likewise is the largest tin producer. Tantalite is a byproduct of the 
company's tin operations, being recovered from tin concentrates before they 
are smelted. These deposits ‘are particularly noteworthy since they repre- 
sent the only blocked-out tantalite-ore occurrences in the world. Future 
production, however, is related to plans for tin mining. The deposits have 
been described as follows :i4 | 


The cassiterite and tantalite are found in disseminated form 
in two large decomposed pegmatites which have intruded ancient 
schists. At the northern end of the property a later "dolerite" (7?) 
has intruded the schist and pegmatites. Strike of the pegmatite 
zone is N. 37° E., and the dip is nearly vertical. Mineralogically, 
the pegmatites are composed of mica, feldspar, tourmaline, cassiter- 
ite, and tantalite, The tantalite is always found sadoe lated with 
cassiterite and appears to increase in quantity and quality toward 
the northern end of the pegmatite zone. As the cassiterite and 
tantalite are very fine-grained, they are.rarely observed in the 

_ faces of the mine workings, 


Analysis of the ore in the early stages of mining the pegmatites showed 
“poroximately 35 percent TaoOs and 30 percent Cbo05. However, as mining 
Sear the Cboa0s5 content had increased somewhat, while the Tao05 content 

tad decreased. More recently, the grade has approximated 28 percent Taa05 
and 30 to 45 percent Cba0s,. 


AS already noted, Geomines is the chief producer of tantalite concen- 
vrates in the Belgian Congo. Production began in 1934, and since then ex- 
ports have increased. Table 5 shows tantalite exports from the Belgian 
Congo from 1934 through 1943 and an estimate for 1944. 


TABLE 5. - Belgian Congo exports of tantalite-columbite, 1934-4h2/ 


9300 
61. ,800 
oie 200 
92,480 


193 Coe revere cncecccaccce! 


©0200: 00006028 8.48888080 


eooeoeareaqeeeoseneoenece 202,154 
LOWS 5 cwusrersusia saenrmeeaeal oF; 190 
1944 (estimate ) oecveeeee} 310,000 


1935 CES OS Rae O88 0 41086 08 eS 


1936 Std eececccasececccece 


1937 WAG Ree © o'6 W026: -5 oerece ow 8 


1938 


l/ Data from Reports’ Office of Economic Warfare. 


Ly Rept. to Board of Economic Warfare, April 1, 19h3. 
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In the Maniema district various properties controlled by some of th 
smaller tin producers contain small but unknown reserves of tantalite. | 
of these deposits produce nerneeeny ne grade ore and are being mined 
supply ver needs’. 


The tantalite producers: of the Belgian Congo, exclusive of Geomines 
' are grouped, for marketing purvoses, under the Director of War Minerals | 
duction and the Comite de 1'Etain. ‘This marketing arrangement was in‘t: 
by. the. Government of the Belgian Congo solely to aid’ the ay Nations. 
The principal tantalite mines are tebulated in: tho appendix.22 


Little prospecting for minerals hes been done in Ruanda Urundi. 
ever, Minetain, Minefor, Mirudi, and Somuki control several deposits in 
territory, As york proceeds, the deposits in Ruanda Urundi piace aca 
“bilities for continued production of nets erate tantalite on a small sc 
for several years to come. -:: 


Nigeria. = Tantalite as been ee in ee in the Ilorin or Ket 
tin area, Kabba Province, for many years, but before the war no interes 
been taken in its production. In tin-mining operations tantalite was cc 
sidered a "nuisance" mineral; althouch it was commonly high-grade, litt: 
consideration was given to its recovery, Mineralogical specimens were 3 
from time to time, and a few small sample shipments were forwarded to Fs 
steel Metallurgical Corporation. 


The Ilorin tin.field covers an area of sateen 800 square mi: 

The principal tantalite deposits are near the native village of Egbe, at 

| 85 east of Ilorin, on the main road from Ilorin to Kabba (fig. 4). The: 

properties are controlled by M. L. Hamber and J. D. de Paravacini, both 
whom have had many years of mining experience in this area. 


In the latter half of 1942 the Board of Economic Warfare, through 1 
American consul et Lagos, was able to encourage production. Through hi: 
perience in the Ilorin tin field Hamber had gained knowledge of promis:: 
deposits, mainly alluvial and etuvial, which prove? inveluable, partite 
in early development work. 


‘The principal factors’ that have iimitea production, as adequat ely | 
marized by Hamber, are: .(1) Small tonnage available, (2) price. uncert: 
ties, (3). market instability, and (4) lack of. separating -plant. - -Golon. 
Dent Young, director of Wolfram ‘Production, reported .in.December 1942 +! 
at least a. half ton ‘per month could be produced .from.the Egbe.area if *: 
four obstacles ‘were removed. After examination.of the deposite-.mining | 
begun, and “by the middle of 1944 equipment for separation.of.the . heavy 
minerals had been purthased in the United States :and forwarded to the > 
ducers. Funds were provided for dam construction to store weiter durins 
wet season; during 1944 production probably has increased substantiall; 


15 Tea Louis J., Report for Office of Economic Warfare: August : 
19 3 o . 7 = 2 4a ; 3 : 
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Geological discussion of this region is of general interest and is well 
cresented by Jacobson :10 


Soft micaceous schists and gneisses, together with associated 
amphibolites and granulites, are the predominant rock types in north- 
western Kabba. Older granite outcrops in the western part of the 
area, while pegmatite and quartz-reefs are widely distributed. The 
prominent ranges of hills, such as the Odokeri and Odara-Akata Hills 
in the main tantalite area, owe their existence to the hard bands of 
amphibolite, granulite, and reef-quartz. The pegmatite dykes weather 
comparatively easily and io not form any noticeable features. Talc, 
chlorite, sillimanite, cordierite, staurolite, and anthophyllite 
schists are locally abundant. The chief deposits of tantalite, colun- 
bite and cassiterite are associated with certain albite-rich pegma- 
tites, while the gold is derived from the ubiquitous reefs and 
stringers of quartz. 


The older granites outcrop as rounded inselbergs end are gener- 
ally foliated, biotite-rich rocks with a wide range in texture. The 
"mneissose-granite” around Egve is a coarse, porphyritic variety, 
while immediately east of Oke Olcke there is a prominent ridge of 
granitic-gneiss with faint streaky schlieren. Other outcrops occur 
at Odo Oshin, Mari, and also propably at Isanlu Makatu. Veins, 
stringers, and occasional dykes of quartz-orthoclase pegmatite are 
common around Hgbe and Okuna and are »sarticularly abundant in the 
gneisses betwoen Okuna and Oke Cloke. These pegmatites consist 
essentially of quartz and orthoclase with a little muscovite and bio- 
titc. Garnet is also usually present. 


The pegmatites exhibit considcrable variation in mineralogical 
composition and texture and are divided tentatively into three groups 
es follows: 


(a) Albite-rich pegmatites. 
(bd) Quertz-muscovite pegmatitcs. 
(c) Quartz-orthoclasc pegmatites. 


Late in 194% the Office of Economic Warfare sent H. J. Evans to this 
.rea to examine the tantealite dcposits. An extract of his report.7/ follows: 


The pegmatites are irregularly distributed over much of the area 
here dclimited, and some of them contain sufficient concentrations of 
mineral to be of cconomic importance. The intensity of mineralization 
in the vegmetites varies considcrably with the most notable field near 
the village of Egbe and also circled around the Wamba areca in Plateau 


Jacobson, R. R. E., Columbite and Tantalite; 
1943. 

7/ Evans, H. &., Report on Tantelite-Columbite - Its Sources, Development 

and Production in Nigerie: For. Econ. Adm., April 15, 1944. 


Nigeria Dept. Mines, 
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Province. As a general rule, in Nigeria they lack the common centrs] 
core of massive quartz and aided by extremely active weathering ager: 
cies, the larger portion of the pegmatites have been eroded evenly 
with the surrounding formations. Many dikes of importance are ver- 
tially covered with an abundance of soil and are secluded by a dense 
‘growth of thick and tall orchard grass. Some of the pegmatites, 
however, do contain small, irregular, and disconnected quartz filler 
which have resistcd erosion sufficiently to have formed small but no 
particularly noticeable knolls and they can be traced with difficul+ 
In the Kabba field near Egbe, some of the dikes contain abundant 
quartz and to 2 small extent, by resisting erosion, have helved to 
preserve the series of small mountain ranges existing there. 


The pegmatites have structural eeacunes of all sizes and dircn- 
sions, with narrow widths but often traceable to extreme lengths. 
They have a variable and often fairly flat dip, conforming to the 
strike and foliation of the encasing formation. All the dikss of 

this srea are characterized by a preponderance of quartz, very smal. 
amounts of feldspar, and with a marked development of thick smell- 
blocked muscovite. With the usual proportion of feldspar, leckineg, 
the whole body of the pegmatite is uniform and presents the eappear- 
ance of e highly silicious and consolidated veinlike mass of inter- 
grown quartz-mica aggregete. The smaller pegmatites often carry 
appreciable quantities of tantelite and tin. Due to the smaller 
total amount of mineral discharged by erosion, they could and provt- 
ably do often mislead the prospector in his effort to find elvvicl 
deposits of economic importance. 


The larger pegmeatites, the only dikes of economic value, ere 

sparsely scattered, generally but not always cxisting in the lower 
levels along the rims of the ranges. They form no conspicuous fc2- 
tures of the general landscane. They are short in length, stubbd:, 
potbellied, and generally shore and. end very abruptly. They rence 
in sizes of 20 to 40 fect in width and 200 to 400 fect in length and 
sopear to have the normal vertical dip and distinct walls. Like the 
smaller and more profusely distributed dikes, they are composcd 
chiefly of an irregular intergrowth of quartz and mica with minor 
smounts of albitizod feldspar. The mica is made up of small, corp:: 
somewhat stained blocks and generally showing a twinned intcrgrowth 
arrangement of thick booklike structures formed in an unelined mann. 
throughout the entire mass, 


-Being of larger dimensions, they have through the long, period C 
erosion discharged a proportionately greater emount of. tantalite ans 
_cassitcrite. Theece minerals liberated in greater quantity account 
for the erretic and limited residual deposits of economic grade now 
found’ below And near the pegmatite dikes.” 


In 1942, 1,138 pounds of high-grade tentalite was delivered to the 
United States end in 1943, 8,537 » pounds, Deliverics in 1944. maz soproxi- 
mate 30,000 pounds of high~erade oro. While the deposits wero being pre: 
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“or mining and the dam was being constructed to store water, production in- 
-reased. Beneficiation equipment also has been installed on the Hamber and 
-aravicini properties. Arrangements have been concluded whereby ores will 

2e€ treated for other small producers, 


The pegmatites in this area are in a zone of deep weathering, with 
:eavy overburden. Low, rolling hills throughout the plateau region may 
or mey not indicate pegmatite dikes. Further prospecting in fields remote 
“rom the Ilorin tin field in Kabba Province indicates that tantalite may 
>ccur near Wamba in the Plateau Province and near Abuja in the Minna dis- 
crict, Niger Province. Undoubtedly this newly opened tantalite area will 
srove of far greater extent than is now indicated. 


Ugenda. - Tantalite-columbite wos identified in Uganda in 1928. at 
that time the extent of the deposits was unknown, and the ore was considered 
2 minerrlogicel curiosity. Mining on a small scale was begun in 1935, but 
10 exports were reported until 1956. Some rare ores have been recognized 
in this area, chiefly the very rare bismutotentclite. 


Before 1942 the principal cres exnorted were mixed tantalite-columbite 
cf verious grades. Germany and the United Kingdom were the main markets 
for these ores, ¢«lthough in later years the United States received small 
quantities. In 1943 delivery of high-grade tantalite was emphesized, and 
*hrough the efforts of the Gcological Survey of Uganda production from 
several deposits was expanded. Exports for 1936-41 sare listed in table 6,28/ 


TABLE 6.- Exports of tantelitc-columbite from Uganda 


Year Long tons 


1946 eeevoeoesevneevee we 8ees 1940 eeoeow@eevneeveodgeeoere ee 0 @ 69 
1937 eoereeneeeeosev essen 19h1 eeovoeveevevnaneveeneoee ee a 
1938 @eeeee@evpseevrseevnvecede =H eeceeveeveeaeoseneenene eee 0 

1949 eeonreseeeeene7eaeeoeeeee 8 eeeeseo0v0020@070600708 68 6 @ aN ote: 


l/ Includes 2.75 tons of high-grade (45 percent Tag05 tantalite. 


The principal productive deposits (fig. 3) are west and north of Lake 
Victoria, supposcdaly en extension of the pegmatite zones of Ruanda Urundi 
end the Belginn Congo. The main deposits reported by K. A. Davies are 
listed below; 


Tas05 content 
of specimens, 


percent 
(a) NyGnee. «case warns cw Swaine eae Sousa Ses ee ee ees 50 
(bd) OG ce tara a er eee ee ee a ee ee ee ee ee ee ee ho 
CG). RUAUMA. scalieciwane ceGan ss cese cue eee ou ees 65 
(A) Nin One, «oc wciein a ieee bo We WV waw dow wie sie eel 70 
(e). Nyebesen l..<.dis4 sewecco ba cece hae se commen 65 
(f ) Nsom. WOR: ..ossiweeed baie sae ee See bey aieie-s 50° 
(C2) SDWStS .4655ocndeancneoseseneeeueneseeas ees ho. 


pe gre 
15/ Davies, K. A., Mineral Resourcos of Uganda: Uganda Geol. Survey, 
December 1942. 
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These are in Ankole Province bounded on the west by Lake Edward, or 
north by the Katanga River, and on the cast by Lake Victoria. In this 2: 
trict are mixed ores conteining a high percentage of tantalum and coluz: 
pentoxides as well as cassiterite, Some ores are columbium-rich. The 
principal deposits are in the vicinity of Dwata, Kashozo, and Ngoma. 


The native chiefs in outlying districts north of this area long h:vs 
refused to allow prospecting in their domains, However, some prospectors 
gained entry through friendly relations with the native rulers, and coe 
lite deposits associated with pegmatite mineralization have been found © 
far north as the Kitgum crea. 


Production has not been consistent, primarily because of the uncert: 
ties of marketing the ore nt a price that will provide a return for funi: 
investea and labor expvended. ‘Another factor that has limited vroducticn 
Ugenda is the difficulty of separating mixed tin-tantalite ore. 


The Geological Survey of Uganda long has been interested in the poss 
bilities of producing tantalite. In December 1942 the Geological Survey 
reported in deteil the tantnlite and columbite occurrences in this RBrit:: 
Protectorate. An extrect from this report follows: 


Minerals containing columbium (niobium) and tantalum are wide- 
spread throughout the Protectorate, They include the oreo euxenite 
of Western Bugenda, the koppite of the Sukulu limestone masse (Esste: 
Province), the unique. bismutotantalite of Nampeyo Hill north of 

ompala, and at least one appcrently undescribed mineral. 


These minerals have beon recorded from places as far npart as 
Okollo in West Nile, Buswealc in Southeast Uganda near the Kenys Der 
der, and- we the Uganda-Ruands border. 


‘Phe occurrences of importance, however, are those aaacoverel 41 
the course of gold and tin mining in Ankole and Kigezi (Southwest 
Uganda). Here columbite-tantalite may occur seperately or in close 
association with the tinstone, but its relationships to quertz end 
pemmatite bodies is alweys the same as that of cassiterite; there ! 
n Suggestion in some places, however, of = close association of cc. 

bium and tentalum minerals with phosphates. 


The veins occur where the Karagwe-Ankolean or Toro systoms «re 
intruded by the granite, and production has been obtained from lode 
both solely in the granite and solely :-tn-the sediments. Like many 
the tinstone lodes of Uganda those-so far-discovercd-carrying coluz 
bite and tantoalite sre invericbly-smell-and erratic, and very few h 
peid to work under-previous unecrtzin-conditions -of demand. 


British Southwest ror - - Nemtb-Tin Mines -have produced small quc 
ties of tin concentr>otes conteining tantclite-columbite. These ores wer 
shipped: to the United Kingdom except for a small.lot sent to the United 
States in 1943 efter it had been cleaned at the properties. Reserves of 
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this property are unknown. Mineralization, -like most tin-tantalite pegma- 
tite ore bodies, is typically crratic. . 


French Cameroons. - No production has been reported from this French 
mndato, but it has beén consistently reported that tantalite is found in 
three distinct regions: (1) On a tributary of the Lom River near Botare- 
va, (2) on a tributary of the Mba, and (3) near the town of Dschang near 
the British: Cameroons border. | , 


Anelyses made on crude concentrates from the Mba River showed 15 per- 
cent Taod5, 9 percent Cbo05, and varicble amounts of tin and quartz, ‘manga- 
nose, titanium, and iron. It is reported thet a concentrate containing 45 
percent TasOs and 17 percent Cbo05 could be delivered provided magnetic- 
scparation facilities were available. . Although these properties are not 
now producing, the rescrves are unknown, and their isolation is a big ob- 
stacle to be overcome, it is possible that worthwhile production:can be 
sttained. 


Madagascer. - Information on tantalite deposits in Madagascar is meager, 
‘Ithouech come high-grade ore has been roportcd. Principal occurrences are 
noir Leke Alaotre, Mampangabe, and Ambatofotsikey. Some high-grade colun- 
tite occurs in Mcdagnascar in the same general aren. No production has been 
reported, | mm . | 


Mozambique. - An extensive pegmatite area hes been located. in the north- 
crn part of this Portugucse colony in the Quelimane district, Province of 
Hlassa, approximetely 160 miles from the port of Lumba (fig. 5). Tantalite 
is mined from eluvirl and alluvial deposits nesr the pegmatites and from 
lode deposits. The ore is low-grade and commonly occurs in large pieces, 
which are @ifficult to heandlc. Approximate analyses indicate 40 te 35 per- 
cent Tas05 and 34 percent Cbo05. Occnsionelly the Cbo0s5 content will exceed 
483 percent, Relatively little informetion on these deposits is available, 


‘nd little work has been done on them. 


- Southern Rhodesin. - For several years tantalite hes. been produced in 
Southern Rhodesia in the Bikita district (fig. 5), east of Victorie. Until 
1940 exports went meinly to the United Kingdom. Smell shipments have since 
been made to the United States. Avoilable statistics are presented in 
ble 7: “: | | | ' - 4% 


: } 

TABLE 7. - United Stetes imports of tantelite from Southern Rhodesial/ 

__ Year |Pounds | Yoor Pounds 

1949 Bi eGluge Glas ace ectvas wee 11; @) L942 eoaeceeeeeeeeceneeeesere 40,971 

UW isia Noaaaienieaaeceeies ee TONS. simiceceweaneneeacsaal/ 20,009 
+/ Date from Rere Mincrals.Section, Forcign Economic Administration. _ 

e/ Additional 11,213 pounds imported by United States from United Kingdom 
which represented accumuletion of several yeors from a number of 

sources, Chiefly Southern Rhodesia, : “ | 
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The principal operator in this field had been ‘mining on ao small scxl: 
some sections of « pegmatite area that contains concentrations of tantclt' 
Since the pegnatite extensions indicated large production possibilities ( 
to 100 tons por year, as estimated by the Southern Rhodesian Department ¢: 
Mines), the properties were taken over by the Government early in 1945 tc 
produce tantalite from the entire district for war needs. A ptlot plent 
was constructed, and mass mining. of pegmatite was undertaken, This‘ prove 
impracticable, and methods were altered to selective mining. The follovi: 
quotation is taken from a report written in April 1943 by Arthur P. 
Cortelyou, consultant for the Reva ae Administration: | 


The results of comprehensive sampling of eluviel, mill runs of 
‘rock taken from the pegmatite area, mill runs of Greisen and lerge- 
_ gcole washings of selected eluvinl area indicate that the whole arcs 
iv very weakly mineralized ond that the "hot spots" where there hos 
been e concentration of values are few and far between and are insu 
cicnt to sweeten the mass to an ore where a large formal operation 
could be carried on succes stulhys: 


Notwithste nding the abandonment of mass cinine. anekutions not only 
proved uncconomicnal but production failed to inorease as originally expec 
Consequently, the properties were returned to their original owners. — 


Union of South Africa. - Hugh R. Van Wagenen, head mining engineer f 
the Foreign Economic Administration, -recently reported deposits” in Nerequ 
‘land, in tho vicinity of Steinkopf. -These are north of O'Kiep coprer de- 
posits, Ven Wagenen also reported tantelite opowte in. Ene Trensvacl. 


“Other World Doposita 


Tberian Peninsula. - The wolfrrm ores of Galicic, - ‘Gpain, ond some °? 
the ores in Portugal reportedly contain tantelite, It-is -:said. that tent: 
‘lite has been separated from wolfram ores. shipped to Germany, “Alluvizl 1 
concessions in Caminhse, Portugal, are renvorted to contnin columbite, tant 
lite, and gold in addition to cassitcrite,:. Two samples from this source 
annlyzed : ag follows: 50 percent Tas05 and 0.36 percent Tido; 52 percent 
T2205 ond 7.28 percent Ti05. Another occurrence is peborecs in the wol? 
concessions neer Viano do Costelo.. 3 | 


Finland. ~ Columbo-tantalite has been found in the northern pert of 
Finlend, according to Karin Amark, of ‘the ‘Stockholm Hogskolas_ Mincralos:: 
Institut. Although this work was "peinly’ a scientific investigntion, it 
indicated occurrences of tapiolite, ixiolite, and other t-ntelum-deering 
minerals in. the Karutesk pegmatite, “In “the vicinity, of. Skogbole. numcrev: 
mineralogical epecimon heve been obtained in the: course. of. ee 
studies. tg ae , - es 


Norway, - Tentalite has been reported near Moss, “Alstfolde, and Tel: 
and in Copparberg,. ot. eden ace | 


France, = Some small crystals of tantalite snd columbite have been) 
near Limoges in the Chanteloube district. 
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Germany. - Pegnatites occurring near Robenstein and Bodenmais » Bavaria, 
are Said to contain occasional tantalite and columbite crystals. 


Soviet Union. - Extensive pegmatite mineralization has been reported 
in the Soviet Union. Pegmatite deposits appear to have been mined chiefly 
for gem beryl, although the industrial vegmatite minerals have aroused some 
interest. Except for occasional references in geological reports and techni- 
cal papers, little authentic information on these occurrences is available, 


Transactions of the Mtril Geological Congress, Northern Excursion, report 
thst the Kola Peninsula pepmatites in the Khi-ine,Iavozcr tundras, contain 
tantalite. These pegmatites reportedly are typical of such granitic deriva- 
vives containing abundant albite and considerable quantities of heavy black 
minerals. 


Tantalite occurs in the pegmatite areas of Georgia, in the Ural Moun- 
tains, and in the Kirgizia pegmatites on the north slope of the Turkestan 
ange. Vague rumors indicate that tantalite has been found in the Lake 
3aikal area of Siberia. 


The various tin areas in Siberia, the Ural Mountains, and European. 
kussia may likewise contain tantalite, The interest aroused by the need 
for greater ors supplies since 1941 probably will result in more complete 
ne being assembled on the yoree = ties of producing tantalite in the. 

Soviet Union. 


India, - There are scveral extensive pegmatite areas in India, none of 
which has been fully examined geologically. Tantalite deposits, therefore, 
are indicated only by the small quantities of the ore that have been re- 
covered in the course of other mining operations, 


The better-known pegmatite areas are’ in the Monghyr district of Bihar 
rear Jahajha, the principal source of mica production, and in the Rajputana 
area. Pegmatites that are not so well developed occur in the States of 
‘ysore and Madres near Yelwel, Madura and Trichinopoly districts. 


Vast pegmatite areas have been reported in the northern vart of India 
in the Punjab, Kashmir, and Northwestern Frontier Province section. Although 
reports indicate that these pegmatites primarily are interesting as a source 
of beryl, ee may contain some tantalite. 

Small. lots of tantalite have been shipped at various times ta enemies 
‘enters. In 1943, 936 pounds of ore, ,representing an accumulation over a 
long period, was imported by the Unitcd States. Accumulations remaining in 
India approximated 3,000 pounds in May 1Ghh _ Praduction from this area 
srobably will. be negligible. | ssi taney 

China and Melaya. - Occasional rumors have indicated that extensive 
Pomatite zones occur in Sinkiang, Southwest China. This area is rather 


inaccessible, and the natives. are said to be .reluctant to receive foreign 
visitors, 
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The tin smelters of Malaya have accumulated large slag dumps in the 
course of tin reduction. Fansteel Metallurgical Corporation sampled and 
analyzed some of these dumps in 1939 and found that they contained enproxi 
mately 3 percent Ta505, which indicates that some sections of the larre 
alluvial tin deposits undoubtedly carry recoverable quantities of tantalit 
Upon examination, some of the deposits may indicate enough tantalite tc 
justify its separation. 


Conclusion. - Undoubtedly, as detailed knowledge of pegmatites is ex- 
panded and as new pegmatite zones are discovered in various parts of the 
world additional tantalite ore bodies likewise will be located. The impcr 
tant uses of the metal justify the assembling of all available knowledge ; 
periodic intervals to provide adequate data for supplying processing 
facilities. | : 


PRODUCTION METHODS AND COSTS 
South Dakota 


Actual production costs heretofore assembled are somewhat sketchy at 
best, except for the operations in the United States described above. Th: 
South Dakota properties were worked from the surface by both hend and mec! 
cal means sporadically until 19; De 


In the summer of 1937 some surface operations on Tantalum Hill were; 
sumed, but the main work was accomplished in a 2-compartment inclined she 
Operations have been described in detail by J. R. Guiteras, of the Bures: 
Mines 19/ ; 

It is interesting to note the oneorating costs at this property as gi 
in table 8: | 


TABLE 8. - Operating costs per ton of tantalite ore milled and per pound 
of tantalite concentrate produced, Black Hills, S. Dak. 


Period covered: June 16 to June 40, 1938 
Ore milied during the period, tons ores 
Concentrates produced, pounds ..... 1,610 


Cost per ton |'Cost per pound of tanta_: 


of ore milled concentrate vroduccd 
Mining: ; 

Development cesescoserccessecs $0 .070 
SUODINE. 64465405. stes ewes 214 
SOVCINE 445s s6sieeseewne sees C82 
Trucking to Mill. sincivesddes 030 
Supervision and office ...... |. 04 

Toba bl. Mining: dss.069 s%d0e ae “T.905 7 0.435 


19/ Guiteras, J. R. Mining and Milling Mcthods and Costs at the Black i: 
Tin Co,, Tinton, S, Dak.: Bureau of Mines Inf. Circ. 7084, 192¢, 
16 pp. | 
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TABLE 8. - Operating costs per ton of tantalite ore milled and ger pound of 
tantalite concentrate produced, Black Hills, S. Dak. 


Cost per pound of tantalite 
of ore milled concentrate produced 
OpeKPCINe wccwenewanwamnesarns $0.792 $0.182 
Supervision and of Pice .e..e. 18 O13 


Total MILLING wns. sese0eees 0.977 0.225 
Total milling and mining .. 2.882 664 
The rates of labor paid in the mine and mill and the number of men en- 


ployed are shown in tables 9 and 10. A further break-down of these costs is 
given in Information Circular TOSH. | 


TABLE 9. - Direct mine labor | 


Number Cost per da: 
MANGES 4 caverta dois 64 wh oo oo eroecere ous $8.00 
Chute: DULL CES: ss Se ecee ww awieww ees “ * 6,00 
OVO BOFCEUB: 66: o26 5 os0ie0 ots Ww erarbe eels 12.00 
HOLSUMEM 4 sao-iwed6 6 5rew es $0 eee eS ace 7.00 
Truck AYivVCr .eccceccececcerccececes 00 3.00 — 
Blacksmith cwccestesveccceccvcesecese Se eee” 


TABLE 10. - Direct mill labor — 


Number Occupation Cost per da 


2 WADING TEN, isiewevs oo Goo ce Soules eee | POeO0: $6.00 
1 CHUSHGr Man asx 4 eke te eeewscaee. 1: 600 3.00 
l Roustabout ..cccccdscserrcccececcees 5.00 3.00 
12> | MOChEnte 2s iwsetereciiwieesgoreee | USCO 2.00 
Lje ww BIOCULICLAn, sicueee sete as ckwee ew. oe 4200 2.00 
5 : | 16.00 


According to Fansteel Metallurgical Corporation, the operating costs 
were exceptionally high compared with the amount of ore actually recovered. 
48 a result, in 1938 mining was discontinued, and since that time production 
has been negligible. 


Australia 


The first tantalite mining recorded was done in Australia. The deposits 
have alrcady boen described. The main producer was Tantalite, Ltd., largely 
controlled by Lady Deborah Buller Murphy. A. Kennedy was the superintendent 
in chargo of company operations, which were principally et Wodgine and 

trelley. In February 1943 he estimated for Forcign Economic Administration 
the costs of hard-rock Operansons based on his experience to 1939 as 
Tollows (table 11): 
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Assumptions: 


(a) 100 long tons of 60 percent Tao05 concentrates, annual produccic 
of which was 75 long tons from Wodgina and 22 long tons fro 
Strelley,. 


(b) 6 long tons of concentrates produced from 1 ,650 long tons of 
selected ore, which represents: ene ae of the mine-run ore, 


In addition to the lode deposits neveserove described, the alluviel 3 
posits in the Greenbushes area are quite important. They are 160 miles x 
of Perth and are readily accessible by rail and highway. In June 1943 Ver 
Wagenen reported to Foreign Economic ‘Administration the cost of operetion 
a 5-week period during which time 120 cubic yards was mined and beneficiat 
by hand; the yield was 1.5 long tons of 65- “percent (estimated) Ta50s ore. 
The costs are tabulated below: 


Total cost of producing 1-1/2 ‘short tons: . 

- ee ee a en eee a Ave “, g 
Labor (150 shifts, ‘at 32 shillings’) ......... 240 0 
Supervision (at E12 per’ week) wo... eee ee eees -* 60° OF 
Supplies (nominal, including’ sacks) ......... ° 10 O 
Communications (estimated) ‘esse. eee we ceoee’ 15. 0 
Sampling and assaying (estimated) .eseraceees . 20 O 
Freight, by rail, to Brisbane from Green-_ 


bushes, £28: 15. O per short ton secccecccees 532 
Total, except royalty iN weesaeaeee, 2 HOD, oe. | 
SSCS: PVCS svcd ew sina see eeeeshere Oates eaiens is mS 4 O 
Net before royalty ' ea Wim wile Whee oe ee alee ae” 1 


Royalty, 10 percent "one working profit" .4.. 98 2 

Profits caccassewewiar 6 Geo hehe eeaeeawaw BOOS 10 2 
Profit per short ton’ (round figure): sssissess -BS89 ($1,908 ) 
Tantalite recovered Pee vyard' handied:=c5 lbs. | 


Recommending mechanical operations, Van | Wagenen estimated in detail 
costs of such operations: | 


On the mechanized operation it is difficult to see how costs cs 
exceed 4 shillings per yard and, if the ground. yields an average a 
Mounds (recovered) pox yard of mineral, carrying 60 vercent Tax05. t 
following figures would be-.attained. 


Realization at Brisbanc per short ton wie Theo 2 ,fe0.00 
Less freight Greenbuslics to Brisbane ..... 38.75. =» 22.55 
‘Value per ton at Groenbushes before costs ge NG 
‘ and royalty ro i ee 739.05 2,494 45 
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Value per pound of ore Seema ane nears aise 36951 1.20 


Value per yard (assume 2 lbs. recovered).. .73902 ~°=~—s 2, 40 
Operating costs, complcte, per yard : 
(estimated at not ovor 4 shillings) .... . 20000 .6500 
Profit,. before royalty, per yard .e.eceres 0.55902 Ey ie, 
Royalty; 10 percent “of working profit" .. 05390 18 
Net profit per. yard .-cssccsedervcsecvscee 512 LOT 


Round figure: 9 areas 


On 200 yards. per. day, cS Gays. per month: 
Production: 10,000 lbs., 5 short. tons,: per Gonth; 
Profit: B50 per short ton,. be ,250 per month. 


er 


Rey Worley, ‘ine was on duty in Brazil for the Foreign Economic Adminis- 
avion for some time, im March 1944 estimated the average Cher aug costs in 
wai Ls 

- We Have ae ee on a group of producing altos working by 
hand. These costs do not include exploration and development. We 

‘bese our estimates: on a ratio ‘of 3,300 tons of rock to be moved to 

each ton of as proeuses 


‘The average cost per ton. ‘of rede is $1.025; aeecrexe to pro- 
duce from these altos 1'ton of tantalite would cost 3,300 x $1.025. 
Beneficiation, freight, taxes, and overhead vary, but 10 percent is 

a soneureatiy: estinate. That would amount to $341.32. A tantalite 

of 50 percent tantalum (pentoxide) content has a valve on the new 
schedule of $2.70 per pound (of Teoj0s). A ton of tantalite would therc- 
fore contain 1, 000 younds of tentalun and be worth $2,700.00. We there- 
fore have: 


Cost: * 3,300 x 1,025 cecececceeceees $3,413.25 


Value: Of antallte: essnnewined oe eteee 25100800 » 
Net loss we easier Gene Wats ecan a aele Soe Slane me or Os rae | 
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Four out of five propseiies explored will be abandoned Decause 
they will not produce enough to justify continuing operation. These 
explorations should properly be charged to the producing mines. (Qu 
estimates are that including these it would bring the numoer of tcns 
of rock moved to each ton: of tantalite produced to 9,786 tons. letv- 
rally, the ratio would become lower as the production period of ts 
eltos are lengthening, From records kept by the Brazilian Depar‘- 
ment of Mines this should be brought down to from 6,000 to 6,500 
tons. The mines are small and soon exhausted; hence it is neces- 
sary to carry on exploration work continually. Excluding the larger 
properties, of which there are only a few, the average production 
life of a property would fot exceed ‘1-1/2 tons of tantalite. ‘The 
greater majority of these are now’closed down, Of the nearly 1(° 
having been operated by Octaviano Bezerra, only le are working. 

Of the 162 controlled’ by Jose.Marcelino, only 8 are operating. Of 
the 158 operated by Florencio Luciano, nearly - all-are down. Oscar 
Piquet & Cia. have shut dowm.. S.'A, Murray & Cia. nave» closed 
down. Carvalho & Cia., ohe of the best set-up operators who heve 
their own engineering. staff and are: well financed; have said they 
are Closing down for the duration. ‘Silveira do: ‘Brasil & Cia. 
ordered all compressor operations, tb cease as of March ath, but 

I consider this as a bluff, for. they are making $25,000.00 to 


$30,000.00 per month from their: scheelite contracts. Further, 


they have bought up and are continuing to buy. all the ‘good proper- 
ties they can get their hands On. 


Cost of mining cn Alto taboal uf with compressor Bervice 


18,184 tons of rock eonee ; 

5 460, 7 los. tantalite produced average 50 percent Tap05. 
Sion 5,460.7 lbs. at $2 -70 per 1b, ...eee. «$14,743. 83 
Compressor rental: 

519 hrs. at $0.775 per ‘hour. ; $ 591.66 

Powder and fuse ...seseseseees -5,404,00 

Labor Satleeteised Skeet seas ian. 72,784. 00 

Processing, freight, etc. ... 2,96. i 

Development .wreecreseressstee - D905 © 

» “COSTS 62 sewia ew. steoeaiee ee esse 29,9026 ek 13,365.24 
BVO) ids b edad careers 1,376.05 


i/ One of the more- promising zones. 


This record was taken Aupitia the most-productive period of th: 
operation. Alto Taboa is the most-outstanding producer of tantalit 


It must be remembered that costs at some operations are higher the: 


others; likewise the figures furnished by various producers were not a4 
nor were the records considered complete. The figures presented here ®! 
based on the revised price schedule in the appendix of this report. 
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Southern Rhodesia 


‘Operations in Southern Rhodesia have been under the supervision of the 
Department of Mines since early 1944. The Department. has reported that 
"heads" contain 0.03 percent tantalite, or 0.6 pound per short ton of rock. 
Detailed accounts have been presented and are: certified by the Auditor 
General of the Government of Southern Rhodesia. The following itemized 
statement of accounts is subject to later qualification: 


| £ Se Os 
Exoenditure recordtd ...ee-eceeeee IL,179: 13: O 
Balance, native pay .w.cccccscsocace - sees Oo 
Government royalty (estimated): 
OCLODEY” oes Sass nwishaae Gaeieeaw ae 4: 14: 8 
NOVEMBOY: $6364 465 boa aleseoow ese es oe 
DECEMDED 373s a5 aw 3066 gee eau De LS 
JANUATY “seccGvevthesacurtewesus. 2 JS “Gord 
RECEINtS LO date .oc cdi veuwseso es : 762: 5; 8 
Balance vaiue concentrates to come » ey 9ons Ob. | 
Sale of stores to Lawrie ..ceeeees : , 65: 4: 2 
Value Cr PLAN ssickeekaueueeeendes | - 1,805: 0: 0 
Bal SAC’: egg cath sow we bio eaten ote ae 65k 9: 7 
2: @) 


: a Aa Maal ant SE Ae 
of . dd, 207s 33 0 11,207: 
Loss (approximete ) ae ae a oe ee ee Pe 503 O: @) 


The status of the mines in Scuthern Rhodesie has been mentioned briefly. 
dowever, to fully understand the accounts, the reader should know that oper- 
ations .were in a very primitive state until the Department assumed control. 
it was necessery to invest approximetely 4, OOO pounds sterling as capital 
expenditures. Considerable "dead" mining work was required before the pegma- 
tite zones could be mined actively. Some work was strictly exploratory. 


The first work in the area under Government supervision was mass mining 
of the pegmatite, and when this nroved uneconomical sclective mining on the 
favorable zcnes of mineralization was tried. Conscquently, these costs 
represent mining and geological research as well as production charges. Ore 
vroduced during the period of accounting through January 1944 totaled 14,885 
pounds of tantalite and penne of Snpron Eatery 54 to 29 percent Tas05 
average grade. 


.Sumnary of: .costs. + The foregoing discussion gives a general idea of the 
variation in costs of operating tantalite properties in different parts of 
tue world. Cost of operation at some deposits is low, while at others it is 
high, For exemple, mining alluvial deposits with substantial atari te con- 
vent costs considerably. less than hard-rock mining. 


Considering tne average negmatite occurrences now being mined for tanta- 
lite and applying the prices given in the revised price schedule appended 
nereto, the:average deposit appears to contain about $1.00 in tantalite per 
ton, which would be considered very low-in most mining operations. In some 
‘antalite areas, however, the value per ton of crude rock mined is increased 

» recovery of beryl and other pegmatite minerals. | 
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TRANSPORTATION 


In the primitive and isolated areas where tantalite deposits occur ~ 
ore, packed in bags, usually is carried on the backs of men or mules to 
modern transvortation centers. Generally it is beneficiated or cleaned 2 
some central point near direct transportation to the seaport. 


In May 1942, when the supply of tantalite in the United States wes « 
tremely low, arrangements were made whereby the Army Ferry Command and i: 
the Army Transvort Command would move tantalite to the United States in 
cargo transports. As service was extended to Africa, Australia, and othe 
areas tantalite wes included in the high-priority cargo. During 1943 25: 
474,000 pounds of ore was transported by air to the United States. 


WORLD CONSUMPTION AND USES 


Consumption prior to 1941, ccmosred with the present rate, was neg: 
gible. Small quantities of tantalum metal were used for.certain raiio t: 
rayon spinnerets, bayonet heaters, chemical ware, and speciality products 
calling for a high degree of resistance to corrosion. Sintered carbides 
for lathe tools required some ore, and small quantities of refined oxidés 
were used in photographic lenses 


The chief consuming countries were thé United States, Germany, ani ’ 
United Kingdom. In 1933 German capacity was about 16 tons of ore, which 
yielded 1,000 pounds of tantalum metal of inferior quality and some sin‘: 
carbides. In the United Kingdom carbides were produced by direct reduct: 
of the ore with carbon, so ore requirements were small. United States ri 
quirements for ore were based on s2les mide by the processing company, 
Fansteel Metallurgical Corporation, North Chicago, Til. 


In considering uses a review of the unique pronertics of tantalum i 
necessary. These are listed below: 7 


1. Ductile - can be cold-drawn to 0.001 inch diameter or sorte’ to 
0,002 inch thickness. 


2. Abso.bs gases - will absorb 740 times its volume of hydrogen 26 
produce a herd, brittle. matcrial. 


3. Highly rcsistent to acid corrosion even at high temperatures. 

4, Molting point, 2,850° c. 

D>. Tensile strength, 130,000 ibs. per iets inch. 

6. Density, 16.9. | | 

Edward W. Engle gives an. excclicnt review of the uses snd limi tatic 
of tantalum in a short paper entitled "Tantalum and Columbium," a chr ote 


in Modern Uses of Nonferrous Mctals published in 1935 by. the-American 
Institute of Mining and Metallurgicol Engineers. — 
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New uses have been developed for the ore during the war. High- frequency 
radio and radar required quantities of metal far beyond. the estimated maximum 
vorld production possibilities. The military collapse of the United Nations 
in Malaya and the Dutch East Indies isolated the world sources of natural 
rubber and necessitated construction of large synthetic-rubber ‘plants -in the 
Jnited States. In the production of butadiene, one of the important tyves, 
large quantities of potassium tantalum-fluoride are required as a catalyst. 
=xpansion of armaments necessitated increased manufacture of carbide tools 
Development of infrared photography called for large quantities of pure 
tantalim oxide and further increased the need for tantalum ore. Of major 
imortance, although requiring negligible quent ties of metal, ‘is the 
increased use of tantalum in surgery: 


SUBSTITUTES - 


‘In. the earbiae: tool field various substi uites , including soit tam car- 
dides , have been employed during the war. Molybdenum and tungsten tools 
were increasingly utilized, although for certain purposes they were not con- 
sidered as desirable as tantalum carbides. In radio-tube manufacture. zir- 
conium-coated molybdenum, platinum-coated molybdenum, and platinum and 
graphite have been substituted for tantalum. For some tubes tnese substi- 
tutions are not desirable, but in others they are acceptable. No satisfac- 
tory substitute has been developed for the butadiene catalytic use. For 
some chemical uses platinum has been considered’ as effective as tantalum. 
“olybdenum and other alloy metals may be used in ee of tantalum a 
cther purposes. 


PRICE TRENDS 


According to the 1940 issue of the Minerals Yearbook, tantalum metal 
eclls for $65 to $73 per pound. In goneral, however, the price for tanta- 
tum varies with the type of material. Wire and sheets of various sizcs and 
thicknesses are manufactured. Prices in 1943 nanecay from $100 to $500 a 

<llogram,. 


Prices of ore before the war wore subject to individual negotiation 
and in some instances fell within the range of prices in effcct at the. end 
of the first half of 1944. The price schedule shown in the appendix of 
this circular was in effect for United States Government purchases until 
July 1943, The penalties were attached to the price schedule in April 1943. 
secause of incrersed needs for tantalite, the revised schedule of prices 
and penalties (appendix) was placed in effect in July 1943. 


PRICES, PRODUCTION, AND CONSUMPTION 


Future prices for tantalite will depend largely upon the volume of pro- 
duction and the need for a consistent tonnage of ore. After the war, Ger- 
Iany may again require ore, and other countries msy begin to process tanta- 
lite. Keen competition for tho world ore supply may result, and if unstable 
market conditions prevail production will vary considerably. If, however, a 
Svable price and market are maintained, the production rate will accord with 
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the economics of vateines operations, “Undoubtedly ‘ production could continue 
within the limits of the revised| price schedule (appendix), at a rate that 
would supply world needs. It is: expected that world post-war ore reouire- 
ments will be considerably greater than pre-war needs. 


- PROCESSING FACILITIES 


To produce tantalum a complidated chemical flow sheet requires the or: 
to be sintered, digested, precipitated, and reduced to metal powder. Prod 
ucts at various phases of the process can be refined to produce pure pota: 
sium tantalum fluoride and pure oxide, manne are eliminated in the 
course of processing. 


The world's largest plant for processing tantalite is that of the Fan 
steel Metallurgical Corporation in North Chicago, Ill. Adjacent to the 
property of this company is the United States Government-owned Tantalum De 
fense Corporation plant. The only other tantalum plant was that of Siemen 
Halske, Charllotenburg, Germany, whose products apparently were inferior t 
those OF the United States as evidericod by the Prociecrs preference ‘to pu 
chase tantalum from the United States. 


A nuniber of companies are producing» oy have. produced tantalum ‘sintere 
carbides , among which are Firth-Sterling Products, ‘Inc., and McKenna. Metal 
in the United States Murex, Ltd., and Blackwell Metallurgical Works ino 16) 
United Kingdom; and General Electric, Ltd., in Australia. 


GOVERNMENT CONTROLS 


There are no tariff controls on crude ore except ‘some export duties 
assessed on ores in various COUNTIES . Belgian Congo, Brazil, anc. other 
countries impose such texes. ¢ 

During the war, the Wer Procuction Board found it necessary to ‘contr¢ 
the import and cornsymntion of ovc. Coes Imports Order M- -63 prohibited 
tantalite imports esce,t unier Govemmsct owners’ py or specific exempticn. 
Tantalite was vemoved from this order in Late 1S 4d all ‘tantalum product: 
was placed wiler allocation by Order M-156 on Mey 22, 1942. ' This act by * 
War Production Board was considcred necessary ‘because of the ever-i increas: 
demands for metal. 


In July 1942 there was approximatcly 4 months" dunply of 45 percent 
average-grade tantalite in the United States. In mid-May 1944, based on 


requirements of the plants to operate at capacity, there was 1 ycar's 
supply of operating stocks containing 45 percent Tag0s in the United Stet 
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Rio Grande do Norte and Paraiba, Brazil 


RIO GRANDE DO NORTE 


oer ooo {Mutuca....6-19 km. toward 
Acari from 
' Parelhas. 
W.sececeeeee( Monte Alegre|5 km. from 
Acari toward 
Currais Novos. 
Oresevesees/Tanque Novo. {14.7 km. from 
Acari toward 
Sao Vicente. 


Wisss <4 de PRU s+-.ccs leroute to 
Mutuca. 
Weeseeeeeee (Cabeco do do. 
Meio. 
Wiseeereres Cabeco do Enroute from 
Josias. | Parelhas to 


Acari, 9 kn. E. 


on Fazenda Rd. 
Enroute from 
Parelhas to 
Acari, > km. 
E. on Fazenda 
Rd., 3 km. SE. 


Misivvads xs ROMA0... +66. 


O..ceeeeee-|Macambira... 

ari-Carnauba.|Tonneca de 10 km. from 
Boa Sorte. Nova Palmeira 
Carnaube. 


} a @eeese Xique-Xique. 42 km. from 


Picui toward 


Carnauba. 

DO.eeseevees (Francisco 5 kn. from 
Felix. Picui toward 

Parelhas. 
DO... 440252. |Cachoeira... 13.2 km. from 


Nova Palmeira 


toward Parelhas 


‘Yrais Novos-|Cacador..... |20 km. from ° 
| erro Cora. Lages toward 
Cerro Cora. 
4 . 
4 o 30 = 
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Owner and/or 
operator 
P.A. Costa, owner; 
Mineracao Serido, 
Ltd., overator. 
Manoel T. Dantes, 
owner; Octaviano 
Bezerra, operator. 
Silvino A, Bezerra,|Strike, NE. 
owner and operator.| Gdod ‘producer. 


Remarks 
Strike, EW. 
Poor producer. 


Strike,N. 25°R 
Fair producer. 


Strike N. 55°W. 
Good producer. 


P.A, Costa, owner; 
Mineracao Serido, 
Ltd., operator. 

do. Strike, N.40° w 
Fair producer. 

Strike, NS. 

Fair producer. 


Possidonio Avelino 
Costa, owner; 
Minerecao Serido, 


| Ltd., operator. 


Strike, N. 20° w, 
Fair ‘oroducer. 


Synesio Pereira, 
owner; Mineracao 
Serido, Ltd., 


onerator. 
do. Strike, ESE. 
Poor producer. 
Rita Dias de Strike, NS. 


Oliveira, owner 
and operator. 

Cia. Mineracao do 
Nordeste, owner 


Poor producer. 


Strike,N. 70° E. 
N. 70° W. Poor 


and operator. producer. 
Francisco Felix, Strike, NS. 

owner; Silveira Good producer. 
| Dantas, operator. 


Strike, NS. 
Good producer. 


A. Pereirade Santo, 
owner; Mineracao 
Serido,’ Ltd., 
operator. 

Manuel J. de Maria 
Santana, owner; 
Fernandes Silva, 

operator. 


Strike,S.62°°E.;. 
dip, NE. Small 
‘producer. 


Original from 


THE OHIO STATE UNIVERSITY 


I.C. 7319 


Principal tantalite deposits, Rio Grande do Norte and Paraiba, Brazil (Cont 


district ene of mine 
district jName of mine Location 
Currais.Novos-|Quimangas .. 
Cerro Cora. Cora toward 
Angicos. . 
DOs ccecceees jPatrimonio.. {10 km. from 


. Cerro Cora to- 
ward Currais 
‘Novos. 
Jose Pinto... /45 km. from 
‘| Cerro Cora to- 
ward Angicos. 
Manoel Lopes.j}28 km. from 
Cerro Cora to 
S. Thome, 
Serre Preta. }4:5 km. from 
Serra Cora to= 


DOw se cue ee Oo 


Ds a ee 


DOwseeereees 


km. from Cerro|Jose Soares ds 


Owner and/or 
operator 


Medeiros, owner; 
Servulo Pereira, 
operator, 
Servulo Pereira, 
owner and oper 
ator. 


Jose Pinto, owner; |Pegmetite 
Servulo Pereira, plugs. G0 
operator. ~ producer. 

Manoel Lopes, owner |Pegnatite — 
‘and operator. plugs. Sm 

producer. 

Jose Antonia de Strike, “EW. 


Maria, owner;Oscar! Small pro- 


ward Angicos, Piguet & Cia., ducer. 
4.2 km, On operator. 
. Fazenda Rd. | 
Currais Novos-|Morro do....|16.3 km. from !Thomas Galvon, — |Strike, I.: 
Currais Novos | Curreis Novos owner and operator} Small prod 
toward Sao 
| Vincente. — 
DOweevveveve |MOULAO. cous Laurentino Pereira |Small produ 
* | Araujo, owner; 
Plinio Lemos, 
| operator. 
Jardim do Sao Goncalo. |2.2 km, from Isabel Medeiros- Strike, NS. 
Serido- Jardim toward Adelia Leocadiade Good produ 
Jardim do Sao Jose, 15 Medeiros, owners; 
Serido. km. N. on | Joaguim Alves do ‘|. 
Fazenda Rd, | Silva, ‘operator. 
Gp ieessranens [OUTAS 17.9 km. from Jose Moises do | Strike, N. 
Novos. Parelnas toward| Mereiros, owner W. S 35°R 
Jardim, 4.5 km.| and operator. Smell prod 
NE. 
Parelhas- Vaiouom Quer.jee km. from Brez Jose Dantes, ({|Strike, Ew. 
Parelhas. Parelhas toward; owner; Mineracao Small pro- 
Cobra. Serido, Ltd., ducer. 
operator. 
DO. eseeeeeee(Urubu No, 2. |Enroute to Jose Tiburcio de Strike, Ew. 
_| Barra from Par-| Lima, owner; Fair vrodu 


elhas; W. on 


| ‘ _ | Fazenda Rd. 
DO...+++e-+6-/Pedra Amuada.j2] kn. from 
Parelhas to- 
ward Cobra. 
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Mineracao Serido, 
“Ltd., operator. 
Antonio Casimiro 
Medeiros, owner; 
Mineracao Serido 
Ltd., operator. 


Strike, N. 
E. Smell 
ducer. 
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Town and 
district 


| 


) Oreo eee: eee ane 
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DOS ed ee eee 


DOs seevveces 


incipal tantalite devosits Rio Grande do Norte and Paraiba 


|Name of mine Location 


Vermelhza. 


Sao Sebas- 
tiao. 


Chan) lo) y ear ear 


caracara.... 


Saco do Boi. | 


Timbauba.... j 
| 
{ 
Buqueirao... : 


Al godao. sees 


DO.eaveccecve | BUQUCIYAO... 


2relhas- 
Tquador 


Oe crbny aie ete 


ee 


Do 


®@¢seeoeenqgeoe' 


-|Alto de | 


Gregorio. 


JOANA. caopree: 


Das {419 


Brazil Cont'd. 


Owner and/or 
operator 


record. 
strike, NW.-S#. 


operator. 
4 km. from J, Jardilina de 
Parelhas toward| Lima, owner and | “Small pro- 
Barra, 4 km. SW.! operator. ducer. 

2 km. from Barra,/Francisco Vitorino, |Strike, EW. 


.| N.-NW. to owner; Otacilio G. | Good producer. 

Fazenda. . Dantas, operator. | °' 

2. km.. from Heirs of Vitoriono |Strike, EW. 

Barra to Faz- | Dantas, owners; Small pro- 

enda. ‘| Octacilio G.  |'producer. 
Dantas, operator. 

10 kn, from Graciliano Lordao, jStrike, N. | 
Barra to Pedras| owner; Ovidio 50° RE. Small 
Lavrada, Pereira Dantes, producer. 

2 km. SW. operator. = 
Gregorio Gondon da |Strike, NE.-SW. 
Silva, owner; Small pro- 


Mineracao Serido | 

Ltd., operator. | 
1-1/2 km. from {Jose Marcelino de |Strike, N. 45° 
Parelhas toward| Oliveira, owner | W. Good pro- 


Cues 


e 


Barra, 1-1/2 kmJ and operator. ducer. 
SE. : 

jecO km. fron Sebastiao Fernandes,Strike, EW. 
Parelhas toward | owner; Mineracao Small pro- 
Barra. Serido Ltd., paucer. 

operator. 

18 km. from | |Joaquim Francisco, Strike, N. 
Parelhas towerd| owner; J. Marce- | 45° W. Good 
Barra,l km. SE. | lino Oliveira, | producer. 

operator. | 
Clemente.... |8 km. from Eque- |Clemente Berzerra a NNE. - 

, dor toward da Cunha, owner; SSW. Small 

Parelhas. Jose Marcelino | P producer. 
Oliveira, operator. 

11.5 km. from Luiz Gonzaga de Strike’,' NE.-SW. 
Barra to Joana, ; Araujo, owner; Small pro- 

2 km. SE. | Jose Marcelino de | ducer. 
“ Oliveira, operaton 

11 km. from Mineracao Seudo Strike ,. WNW. - 
Barra toward - Ltd., owner and ESE. No pro- 
Boa Viste. operetor. duction re- 

cord. 
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Principal tantalite deposits, Rio Grande do Norte and Paraiba, Brazil (Cont 


“> Town and ----: - | ° - . Qwner and/or 
-. district Name of mine. Location - operator Remarks 


Parelhas- Carnaubinha. |3.5 miles fron Jose Joaquim Fer- Strike, Fi 
SMOr ge ae Rh, | Parelhas toward | reira Lima, owner; ; Good prod 
3 . Barra, 1.5 ° Mineracao Saride 
miles SE. on Ltd., operator. 


Nova Palmeiro 
Rd., 2.7 miles , » ee 


° 
DOwwececee. +) Malhada. 6 km. from Barra!Antonio Gregorio dejStrike, IE 
Grande. toward Equador.| Medeiros, owner; Good : prod 
. Otacilio Gregorio, 
‘Ye overator. 
Do..soeeevee|/Tanquinhos |3 km, from Equa-|Jose Marcelino de ‘Strike, 
Nos 2s dor to Boa — Oliveira, owner Small pro: 
“| Vista. ' and operator. ducer. 


DO..seeeeee-|gacu No, 3../8 km. from Eque-|Maria Madalena da jStrike, IV 
” és . ) dor toward Boa | Conceicao, owner; {| Small pro 
Vista. Jose Marcelina de ! ducer. 
; Oliveira, operator 
DO. eeevcecse| GAVIO....-e-/2 km. from Barra/Heirs of Francisco |Strike, N. 
My on Fazenda Rd. | Vitorina Dantas, | E.-S, £0 
. owner; Octaciljo Small pro: 


? 


| Gregorio Dantas, | duccr. 
. ) opersetor. 
“DO.seseeees-/Gamenho...../2 kan. from BarralIzidio Clemente da ‘Strike, EW 
ps WNW to Fazenda;| Fonesca, owner; Good prod 
e kn. SW. ‘| Octacilio Gregorio 
: Dantas, operator. | 

DoO...eee-e--(Massilon.. {7 km. from Equa- Massilon - ‘Lino da Strike, NW 
No, 2. dor toward’ Boa | Passos, owner; Small pro 

. Vista. ‘| jose Marcelino de } ducer. 


? 


. Oliveira, operator 
Do....+e-5-efuacu No. 2..1/8 km. from Equa-tHerdeiros de Jose {Strike,.NW 
dor toward Boa | Marinho dos Santos, 


Vista. . '- | owner; Jose Marce- 
lino de Oliveira, 
. operator, 
DO, +s 04se00) TanQuinhos. . 3 km. from Equa-|Manoel da Silveira |Strike, IE 
| dor toward Boa ; Dantas, owner; Small pro 
we Vista. Jose Marcelino de | ducer. 


Oliveira, erator 
DOwecesovecs Jacu No. 1../7 km. from Equa-!Manoel Constantino om ie 
, dor toward Boe | de Moroes, owner; | Fair pral 


Vista, Jose Patceting de 
| Oliveira,operator.|°" .+-:- 
» DOs aise oe 685 MOSETLOn do. -|Massilon Lino dos |Strike, MW 
No. 1. ‘! Passos, owner; Small pro 


| Jose Marcelino de | ducer. 
| Oliveira, operator. 
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incipal tantalite deposits, Rio Grande do Norte and Paraiba, Brazil (Cont'd. ) 


Owner and/or 
operator 


Jose Marcelino de 


Remarks 
Strike, NNE.- 


Location 
5 km. from Equa- 


dor toward | Oliveira, owner Ssw. Good 
Parelhas. i and operator. producer, 
Do.eeoceeeoee | Camarinoas 11.5 kn. from Antonio Maximiano Strike, EW. 
| No. l. Barre toward | Costa, owner; Sil-| Small pro- 
, Joana, & kn, veira Dantas, ducer. 
| SSE. operator. 
Dowseveeeee ej Lancuinhos | km. from Equa-j Jose Marcelino de j|Strike, EW. 
| No. e. dor toward Boa | Oliveira, owner Fair producer. 
| Vista. and operator. 
DO.eeeeeeeee | TANQUINhOS do. |Jose Marcelino de jStrike, EW. 
No. l. Oliveira, owner Small pro- 
end operator. ducer. 
relhas-Santo Boneca éecee 120 km fran Eduerdo Ferreira de|Strike, NS. 
ma J. : Parelhas toward; Azevedo, owner; | Small pro- 
ierido. Equador. Octaviano Bezerra,| ducer. 
operator... je ne 
igeS-Lages...|Corcunda..../28 km. from Milton Varela, . Strike, N. 15° 
Lages toward . | owner. W. Good pro- 
| , Sao Thome. ducer. 
Mi iiagcevan (ORO Jose.... 123 km. from Manoel Ribeiro de |Strike, NW. 
' Lages toward Lime, owner and Small pro- 
| Natal, 5 kn. S.| operator ducer. 
| toward Fazenda. 
DO.seeeeeeee| Ubara Placer j25 km. from Pablo Lopes ,Varilla|Strike, NNW. 
i Lages toward owner; Francisco Small pro- 
| Netal, 3 kn. Alves Maya, ducer. 
| SE. to Fazonda.| operator. 
DO.seeaeseee(Morro das (38 kn. from Olegerip Costa,owner|\No production 
Cabras. | Lages toward Norman S. Pressler,} record. 
| Sao Thome. operator. | 
DO.sscceesees{MOrro do ka km. from Olegario Costa,ownez Do. 
| Acudi. Lages toward Norman S. Pressler, 
Sao Thome. operator. 
DOs ew'4.4. 56 (AVERY worep 3 km. from Berre.|Margerida Teixeira, |Strike, N. 5°E. 
to Cochosira, owner; Paulo Teix-| No production 
. ; il kn. NE. elra, operator. record. 
DO..sseeeeee {Alto Estrada |z0 kin. from Joao Dionisio da Small producer. 
: | do Felix. Lages to Camara, owner; 
Caicara. Olimpio Procapio | 
. Moura, operator. 
Wiisrv cee iew | ROML Ns 6 vele's OD Nees CRM. Jophet Batista, . |Pegmatite plug. 
| Lages toward owner; Aristofanes| Small pro- 
Bomfin, 2 km. F. Silva, operator.| ducer. 
SW. 
Do.....05-5-|Cachoeira... 134 km. from Olegario Costa, Outcrop. No 
Lages toward owner; Norman production 
Sao Thome. Pressler, operator, record. 
Mh | Re 
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Principal tantalite deposits, Rio Grande do 


Name of mine | Location : y omar: 


Town end 
district 
Lages-Lages... ieee ¢ km. from — 
| Leges toward 
. | Bomfin. 
DO. osevccece jOANtO (50 km. from 
Antonio. i Lages toward 
Natal. 
Lages-Caicara.|Rio Novo....|30 km. from 
| Lages toward 
| Natal, 15 im. 
' to Sao Thome. 
DOs susaeewes.} Canto Ga 30 km. from 
Garrota. Lages ‘toward 


Sao Thome- Piabos....../5 km. from Sao 
Sao Thome Thome toward 
Lages. 
DOs 'cc'geeeeds 1) Cham da Ser- iil kom. from 


; 


rinhe. | Caicara toward 
| Feitosa. 


tosa. 


Natal, 6 kn. E. 
toward Fazenda. 


.|Cabeio Rico. |2 km. from Caic~ |Manoel de Lima, 
|; ara toward Fei- 


Norte and Paraiba, Brazil (Cont 


Jose Alfran Galvao, 
owner ; Arietofanes 

| F. Silva, operator 

Manuel Ribeiro J. Strike, S, | 
Feitosa, owner and|E: Small} 


No prodt 
maha. 


operator. ducer. 
Jose Ziza de Fer- trike, N. ' 
reira, owner and Psat pro- 
operator. ducer. 


Jeronimo Gomes , 
owner; Pablo Teix- 
eira, operator. 


Pedro Pereira, 
owner; Antonio 
Pereira, operator. 

Sebastiana Medeiros, 
owner; Aristofanes 


Fernandes, oper- 

ator. 

owner; Aristofanes | Small pro- 
Fernandes, over- ducer. 
ator. 


Sebastiaia Medeiros, Do. 


Lages to Bomfim, owner; Aristofanes-~ 


Dios. 0 sew Hew | ORTADNA 62 i6 Je > 1h, LYOR 
6 km. NE. 
DOs <s's0 00's =) GOMGLOITA Sas do. 


~{/12 km. from Sao 
Thome to Cerro 
Cora, 6 km. on 
Ubaeira Rd. 
Aito da Cruz/30 km. from 
Lages toward 
Natal, 12 kn. 


DO ac cd a ace ees Oe a as 


DOs £434 shee 


‘Fernandes, oper- 
ator. - 
Ivo Lopes de Medei- | Do. 
ros, owner; Aristo 
fanes Fernandes , 
operator. 
Francisco Texeira 
Chagas, owner; Fer 
nando Gomes Ped- 
roza, operator. 
Joaquim Roberto da ls Strike, N 
Silva, owner; Fern-| Small pro 
-ando: Gomez Pedroze,, ducer. 


toward Serra da| operator. 


Gameleira. 
seste. me. From 
‘| Lages toward 
Bomfim, 6 im. 
| through bush. 


POiiww iis ost DAMOITEs.. 
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Jose Cavalconti de Small prod 
Lima, owner; aris- 
tofanes F. Silva, 


| 
operator. — | 
‘ | 
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cation 

40 km. from 

-Lages toward 

| Caicara, 6 km. 

toward Serro 

Gameleira. 

«| DUDAss oases es] LL. Ions From Sao 
7 | Thome toward 


LeUs. 73219 
ncipal_tantalite deposits, Rio Grande do Norte and Paraiba, Brazil (Cont'd. ) 


; Owner end/or 
operator 
Francisco Januerio, 
| owner; Olimpio 
Procopio Moura, 
operator. 


Remaris 4 
Small producer. 


Florencio Luciano, |Strike, N. 65° E. 
owner and operator.| Small producer, 


Lages, a, kan. a 


of Fazenda. 


0. Caicara..~«..{ Ll km. fram Sao 


[Florencio Luciano, |Strike, N. 32°. 


Thome, 9.6xm. E.! owner and operator.) Small producer. 


Oiicivasasa Alto Gao. 30 km. from 
Jose. Lages toward 
Caicara. 


MUSEU. scvenel 1 Oks Bi THOR 


etwas bela e 


0 


2) 


Digitized by G OL gle 


Antonio Roberto da |Small producer. 
Silva, owner Olim- 
pio Procopio Moura, 
operator. 

Reynel Pereira, 


Strike, N. 68° E. 


Sao Thome. ! owner and operator.| Small producer. 
miePicul...}| Umburana 4k -km, from \Luis Sezenando Small producer. 
NO. 2. Picui toward ‘ Dantas, owner; 
Pedra Lavrada, | Joaquim Ozevedo 
23 km. ‘toward Maia, operator. 
. Fazende. 
) WrveseeeeeelACUdescoeeee| L4.4 km. from {Maria do Carmo Strike, NS. 
pS Picui to Carn- | Dantas, owner; Small .pro- 
auba, 5.5 kn. Mineracao Serido ducer. 
NNW, toward Ltd., operator. 
Fazenda. — | , 
Weeeeeveeg~| o2quinho.... do, . (Raimundo Sales, Strike, N. 30 E. 
' | owner; -Mineracao Small producer. 
1. Serido, Ltd., 
. onerator. 
Weesvcccces| QUixabeira..| 15 km. from Jose Macedo, owner; |Strike, NS. 
Picui toward |: Pleno Maredo, Fair producer. 
Frei Martinho, | operator. 
4 km. N. toward 
Conceicao. 
tecevesese| TANQUE li km. from Antonio Floroenzo, |Strike, NS. 
. | Grande. Picui -toward . owner; Mineracao Small pro- 
| Pedra Lavrada. | Serido. Ltd., ducer, 
7 a operator. 
.seseee.4| Chapeuzinho.| 6 km. from |Austiano Pinheiro, |Strike, NS. 
| | Picui toward owner; Plinio | Small pro- 
Coite, 1 kn. NW. Lemos, operator. ducer. 
teveecnces| ACAUA.+see--) 2-1/2 lam. from {Elmano Mauricio da (Strike, N. 60° E. 
| -Picui toward Costa, owner; No production. 
Campina,. -Plinio Lemos, | 
| operator, | 
- 49 - 
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Principal tantalite deposits, Rio Grande do Norte and paeebe, Brant (co 


Town and 


Owner and/or 


district |Name of mine _ Location operator es 
Picui-Picui Pedra Preta |4 km. from Picui|Padre Jose da Cuhna jStrike, 33. 
toward Campina.| Barros, owner; | No produ: 
Mineracao Serido | record. 
| a 2 | | 7 Ltd., operator. | 
Do. Leaeevees|Cazados..... 5 mm. from Pi cul Manuel.Garcia de — |Strike, tS. 
toward Frei | Araugo, owner; Smell pra 
| Martinho. Mineracao Serido 
, Ltd., operator. | 
Doyvensexewe Wanven. 5 oes 4k km. from Picui}Antonio Dionizio © De. 
is | toward Campina.; Macedo, owner, 
| — Mineracao Serido 
| Lid., operator. | 
DO. cece oeese| P-Q-P-39..-.{11 im. from |gose Franklin de Ista ke es; 
Picui toward Macedo, owner; - | Small pre 
| Pedra Lavreca, | Mineracao Serido | 
é km. toward | Ltd., operator. 
Tanquinhos. 
DOwseeeeeees| LUZAria-~ (4 km. from Picui|Severino Ramos da [Strike, 1S 
Luzitania- toward Campina.| uz, owner; Min- product.c 
Luzeiro. eraceo Serido record 


Ltd., operator. 


| 
| 
| 
DO...eeeeeee/Alto Cortume|4 km. from PicuilThomas Germano Istrixe, : 
ae Cima. toward Campina,| Gomes, owner; Jose | Small rre 
| 9 km. toward Mauricio da Costa, | 
| Estrada Nova operator. | 
| Olinda.. 7 
Do..seeeeese|/ Alto do Cor-|4 km. from Picui! do. i. oes 
tume de - toward Cambine., | | 
Baixo. 9 km. toverd | 
Estrada do Nova} . 
Olinda. |. ; 
Bosadvescaue ARNT ANOded 1 5 km. from Vincente Ferreira (|Strixe, « 
Picui toward de Macedo, owner SSW. GC 
| Nova, Palmeira, | and operator. ducer. 
| | 3 im. SSW. | oe Sk ae 
Do.......+..|Malcacheta |1-1/2 km. QW. Joventino Enriques, |Strike, « 
| (Cruzeiro). | ‘toward Frei | owner; Silveira Small rr 
| Martinho. | Brasil & Co., : 
operator. ., | | 
DOwsisicdeeash ANEIVES Tort T miles fron Manuel Valerio de | Strike, 5 
Picui toward Araujo, owner; | Smell pe 
Novo Palmeira, | Severino Ramos. da | 
<¢ miles toward ! Luz, operator. | 
Tena anode ; | 
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cipal tantalite deposits, Rio Grande do Norte and Paraiba Brazil Cont'd. ) 


own and 
district 


li-Picui eee 


\evevecees iMOYada Nova.|5 km. from Picui Santino Mara de 
toward Frei 
Martinho, 15 kmj owner; Jose Mau- 
W. to Carnaeuda. 


Wowie & dale 


Name of mine Location 


iMalacheta... 


» |Malhada de 


Areia. 


ite’ s owed Alto do 


livaweew 


2.5 


Poste. 


«+e |Cabeca do 
Demiao.. 


eee |BONI teiza 
(Viracao). 


-|Volta de 


Cima. 


Volta de 
Beixo. 


-|Frei Mar- 


tinheo. 


Tria Dantas. 


| 
| 
| 


13 kn. 
Picui toward 
Frei Martinho, 
4-1/2 km. NE. 
toward Caussu 


18 kn. 


Fezenda. 


tinho. 


toward Novo 
tai a 


toward Pedra 


Lavreda. 


4.8 km. from 
Picul toward 
Nova Palmeira. 


Martinho toward} Dantas, 
Picui, 55 kn. 
toward 

Fazenda. | 
18 km. from Frei!Jose Mauricio da’ 
Costa, owner and 


WSW. 


Martinno to 
Carrapateira, 
6-1/2 kn. NE. 
from Frei 
Martinho toward 
Alto Carrapa- 
teira, 6 km. ~ 


NNE. 


4 im. From frei 
Martinho. 


Digitized by Google 


from 


Pies eae aaa or 


Ananieas Ferreira, 
owner and ‘oper- 


ator. 


ee. | 


2 km. from Picui|Jose Edenio Dante 
to Frei Mar- 


Remarks 
Strike, EW. 


Small pro- 
ducer. 


mutcrop. No 


owner; Jose reas production 

cio, operator. record. 
trike, NNW.- 

Araujo e'Filhos, SSE. Small 
producer. 


ricio, operator. 
Caraibeira..j6 km. from PicuilHeirs of Zuzi 


Barros, 
Vincente Ferreira 


owners; 


utcrop. No 
production 


Macedo, operator. 


2 km,. “teen Paces Padre Apolonto Gua- 
- dencis, owner; 
Octaviano Bezerra, 


operator. 


eira, 


5 km. from Picui lRota Dias de Dliv- 
toward Frei 
Martinho. . 


owner and 


operator. 


Jose Fernandes do — 
Nascimento, owner; 
Francisco Fern- 
andes Azenedc, 


16 km. from FreilIria Carolins 


record. 


all producer. 


| 
= NS. 


| Good producer. 
| 


Strike NS. 


o. 


Fair producer. 


operator. . 
strike, EW. No 
owner and | production 
record. 


operator 


operator. 


do. 


Januncio Pereira d& 


Silva, owner; 


Plinio Lemos, 


operator. 


| production 


record. 


| 
| 
| 
strike, NS. No 
| 
| 
| 
| 


Strike, No. 


Original from 


Small pro- 


Strike, NS. 
' Small pro- 
| ducer. 


THE OHIO STATE UNIVERSITY 


I.C. 73519 


Principal tantalite deposits | Rio Grande do Norte and Paraiba 


Town and ag . 
district Name of mine Location 
Picui-Frei Cabore....--j;e+ km. from 
Martinho -Picvui toward 
Frei Martinho, 
| 4 km. W. to- 


ward Fazenda. 
OG 65-64 -as Be Alto da Ped- 
reira. 


DO... ceeeeee {Alto Branco.}1.&-km. from 
Frei Martinho 
toward: Currais 
Novos, 1& km. 
toward Caciass 

1.8 km. from - 
Frei Martinho 
toward Currais 
Novos, 15 kn. 


Carro- 
pateira, 


jf a ee a 


‘NE. on Caciassa 


Rd. 

1.3°km. from 
Frei Martinho 

| toward Currais 
Novos. 

Die Sia ewes Vicente. .... 6 km. from Mar- 


TOs sw cane seo (QUA Saass dn 


Brazil (Cont: 


Strike, i Bo 
owner and oper- W. 
ator. ae” 


Col. Mauricio, {St 


Francisco Florencio louterop. Nc 


Bezerra, owner; | production 
Plinio Lemos, ' record. 
operator. fete 3 
Joaquim Domingo, Strike, iS. 
owner; Jose Mau- Good preduc 
ricio, operator. 
; 
: | 
'|Pocidinio Pereira, 'Strike, mW. 
owner; Jose Mau- Small pro- 
ricio, operator. |- ducer. 
Joaquim Domingo, Strike, 5. 
owner; Jose Mau- Fair produ 


ricio, operator. 


Vicente Ferreira. de |Strike, EV. 


tinho toward Macedo, owner; Small pro- 
Picui, 5.6 km. | Octaviano Bezerra,| ducer. 
SW. on Fazenda | operator. 
Rd. 
DO..+eee+eee/Alto de Linoj4+ km. from Frei |Lino Ferreira de Strike, IW. 
No. l. Martinho, 6.3 Macedo, owner; Fair produ 
km. WSW. on Octaviano Bezerra, 
Fazenda Rd. . operator. 
Picui-Frei....|]Concessao [1.8 km. from Alexandrina Maria Strike, N. 
| (Jose | Frei Martinho | Conceicao, owner; | S. Fair? 
Canuto).. toward Currais | Octaviano Bezerra, | ducer. 
Novos, 10.2 kn.| operator. 
; on Cauvassa, Rd. : 
Picui-Frei Boi Manso...|14 km. fron |Antonio Modesto . Outcrop. | 
Martinho. Picui toward owner; Octaviano production 
Frei Martinho, Bezerra, operator.-| record. 
Doscssecesast “G0 10 km. from Frei|Iria Carolina Outcrer. § 
. Martinho toward} Dantas, owner; producer. 
Picui. Plinio Lemos, 
operator. 
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Town and | 


nal tantalite devosits 


ASSCPICE | Name of mine! 


TeOe--Y5L9 


Rio Grande ds Norte and Paraib2, Brazil (Cont'd. 


Owner and/or: | 
Location operator Remarks 


ui-Fred | Lisdora 10 km. from Frei|jIsidora Armaro, Small producer. 
winho. Armaro. | Martinho toward] owner; Plinio 
Picui, 4 kn. W.| Lemos, operator. 
Oceceeeeeee|POu de Arco.| 10 km. from Frei|Sebastiao Tertu- Outcrop. Small 
Martinho toward] liano Silva,owner;| producer. 
| Picui, 4 km. W.]| Plinio Lemos, 
| _ 2 operator. 
ui-Pedra eae ane 6-1/2 km. from |Severino Ferreira, |Strike, NE.-SwW. 
vada .- Pedra Lavrada. owner; Mineracao | Small pro- 
| Serido Ltd., ducer. 
| operator. 
Visas eeaa| TOCCLE 15 Im. from Pedra! Zacarias Agostinho, jStrike, NS. No 
Gibby datlers Lavrede SW.. owner; Mineracao nroducticn 
1-1/2 km. to- Serido Ltd., oper-;} record. | 
ward Alto do ator. . 
Toco. , 
Qseveseveee{DO Toco.....| 5 km, from Pcdra|Pedro Firmino, Strike, N. 15° 
Lavrada. owner; Mineracao E. Small pro- 
| Serido, Ltd., ~~ | ducer. 
| a operator. 
Ceeoseseeo MAracaja....| 5.5 km. from .|Pedro C. de Med- Strike, NE.-SW. 
| ) Pedra Lavrais eiros, owner; Small pro- 
| toward Picui, Bezerra & Sposito,| ducer. 
| 4 km. SW. to- operator. 
ward Fazenda. 
Oveceveeee) Biguinho....] 7.2 km. from |Mabilon Ferreira, |Strike, NS. 
: Pedra Lavrada .| owner; Octavieano Small pro- 
towara Campina,| Bezerra, operator. ; ducer. 
4.8 km. SW. to- 
ward Serra 
Branca. 
Oreeeveeese|Malhada da | 4 km. from Pedral Octaviano Bezerra, |Outcrop. Fair 
Pedra. Lavrada. ‘| operator, producer. 
O..eesese.6| Barra Dos 8 km. from Pedra] Antonio Oliveira, jStrike, N. 35° 
Flexoa. Levrada toward | owner; Fleury | E. Small pro- 
Soledade, 9 km.] Gomes Soares, ducer. 
: SE. toward operator. | 


Oe eseeeeeee| Salgadinho. 


wi- Nova Formigao... 
inéiva, 


serra Branco. 
& km. from Pedra} Manoel Barbosa, 
Lavrada toward |. owner; Fleury 


Soledade, © km.; Gomes, operator. 

SE. toward | 

Serra Branco. | . 

e.f km. from | Jose Sequeira Silva,|Strike, NE.-SW. 
Nova Paimeira | owner and operator.; Small pro- 
towards Parel- ducer’. 


has, 3.4 in. | 
ENE. toward | 
Canoa Fazenda. | 


~ 43 - 
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Town and . Owner and/or _ 
district |Name of mine Location operator marks 
Picui-Nova Malidada Es-!|2 km. from Nova |Tomas Lorenco, Strike, 50° 
Palmeira. condida. Palmeira toward| owner; Antonio 30° EW. 
Parelhas, 5 km.}; Flanklin Macedo, 
NE. toward operatcr. 
Canoa Fazenda. | 

DO. ccccecee- |Maldada Es- do. Tomas Lorenco, | Strike, 300° 

- condida owner; Antonio 500° NS. § 
No. 2. Flanklin Madeira, | producer. 
operator. 
Santa Luzia- Quartzo 2.5, Bi. From Jader Silva de Strike, N. ] 
Santa Luzia. | Roseo. Humayta toward | Medeiros, owner; E. Smallr 
Junco. Oscar Piquet & ducer. 
Cia., operator. 

DSsewelscaae | do. ll km. from Jader Silva de | einai produc 
| ' Natal Rd. to- Medeiros, owner; 
| ward Santa Oscar Piquet & 
| Luzia. Cia., operator. 

Dov s.siecess > | Tare. weseee/3 km. from Hu- |Francisco Teitao, /|Strike, 8. ! 

marta toward owner; Oscar E. Small} 
Junco, 1 kn, Piguet & Cia., ducer. 
SW. toward operator. 
Bella Vista 
mine. 
DO..e-eee--- (Bella Vista. | 5 km.from Hu- Francisco Leitao, | Strike, 5. _ 
| mayta toward owner; Oscar E. Small: 
Junco, 1 kn. Piquet & Cia. ducer. 
SW. operator. 
DoO..eeeeeee-|Fundamento..|9km.from Junco |Jader Silva de Strike, N. 
toward Santa Medeiros, owner; E. Small 
Luzia. Oscar Piquet & ducer. 
Cia., operator. 
DO. -eeeeesee}Calma Paz...|/2 km. from Hu- |Jader Silva de Strike N. ° 
mayta to Junco,; Medeiro, owner; E. Small 
1 km. N. Oscar Piquet & ducer. 
 Cia., operator. 

DO. oeoccvcee| Christaes.../12 km. from do. | Strike, N. 

Junco toward E. Smell 

Santa Luzia, ducer. 

2-1/2 km. E. 

DO. sevcecees Moro Branco.|7 km. from Junco! do. Strike, N. 
toward Santa . E. Small 

7 Luzia, 1 km. W. ducer. 
DO..-ceeeeeee/Amazones..../2 km. from Hu- do. Strike, NV. 
mayta to Malvas. W. Small 

| : ducers. 

DO. ccecoccee|Lyra No. 1../2 km. from Hu- do. Strike, N. 

mayta toward. E. Small 
| Melvas. 1'km.Sw ducer. 
ror sare 


. | IC. 7319 
cipal tantalite deposits, Rio Grende do Norte and Paraiba, Brazil (Cont'd. ) 


Town and: 
district 
4 Luziee 


Humayta....-!5 km. S. from. Jader Silva de 


b] 


“2 Luzta. | Humayta. Meceiro, owner; W. Small pro- 
' - Qscar Piquet & ducer, 
| 4a., operator. |. © |... 
soeeseeees]Pedra EB Col. j4 km, from Hu- do. . ‘| Strike, N. 4° w. 
_ | meyta toward Small producer. 
© * PF Sunico. © 
Lecseeees{LyvVa NO, 2.5/2 lon. fiom Bu- do. .  IStrike, N. 82° 
| mayta toward . E. Small pro- 
 Malves., 1 kn. | -| ducer. 
| SW. 
resooeeves( LYKA NO. 3..)2 km. from Hu- do.. . DO. 


mayta toward 
. | Malvas, 1 kn. 


SW. : 
elitia~ |Ananias.....|/31 km. NE. to- |/Ananias Marks, . |Strike, N. 60° 
SO. — "" | ward Sante owner; Oscar .. W. Small pro- 
: Luzia.* 3 Piquet & Cia., , ducer. 
| operator, - 
trevevees{ Alto da - 16.9 km. from Eudoxia Marin da Strike, N. 50 
Reposa Hanta Luzia WE.| Conceicao, owner; E. Small pro- 
No. Estacio Santo ducer. 


Maior, operetor,. s 
aluzia- | Sao Memede../1.5 um. from Sao|/Filepe Nery Cobal, ;|Strike, S. 50 


ede. Memede to Santa} owner; Oscar E.. Small pro- 
Luzia. Piquet & Cia., ducer, 
| operator. 
e-Coite...| Santo No. 3.}22 km. from Cam-|Octaviano da Costa | Strike, NS. 
pina toward Ramos, owner; . ~} Small producer. 


Pocinhos, 43 
km. on Barra 
Rd. 


Oscar Piquet & 
Ciea., operator. 


eiro-Jo- | Boa Vista...!5.6 km. from . | Jonathan Ferreira, | Strike, N. 50° 
Ira, , Barra to Paroel-| owner; Oscar E. Fair pro- 
hes, 1.9 km. N.j Piquet & Cia., ducer. 
on Fazenda Rd. operator. . 
sri-Sol- | Peba......-.{ 30 km. from Clnaudino da Costa | Strike, N. 40 
i. Barra toward Ramos, owner; E. Small rro- 
rimevira. | Oscar Piquet & ducer. 
Cia., cperator. 
"teoeveeeee| FACHEILO.... do. | do, Strike, N. 4.50 
| | E. Small 
| producer. 


Google 


Schedule of prices and penalties for tantalite opel 


Tac0s contained pte Fs | Tag05 contained | ; 
in tantalite ore, j|Pzrics per pcund jin tentalite ore, Price per pow 
percent — | Tas0s5 contained | . ‘percent Tac05 contains: 
errr er ere pL.20 | O65 6 6Wibne eo eeees swe $1.94 
We) esis seers ean eee 1.25 lice Ceca eee noes wees 1.% 
WO caret as ae aa vere eel eles s 1.30 Bete eee 2.02 
UD nares bos antes rere 1.355 © Berreey pererer rrre 2.06 
Uh aca c croc ecneeee 1.40 POO aig bcaoe eave dee ware rece ons m8 
HD hsacd adnate hibreeraube sil 1.45 Baler ret rer ee 2.15 
WO. cacccveseacncens 1.50 err errr rrr ere 2.1d 
li (aisceieas penetrate ss) Oo isceeuiterncew seuss 2.22 
NO sis dsee siete ics 1.60 £2 eee cca eneneees 2,26 
LO i wseeraloaswueieec 1.65 °° Beevers bbe eae ers 2,70 
DO scgine ia Siaen alee eats 1.79 b CO yid.b:d ae Giaw Salaieaeeieies 2.35 
Oli ieccuseus oe sweees 1.74 RiGee re errr 2.4C 
Dee e ae were a warn aces L276 i Seeeeckenreaaey 2.45 
Dos atateumorwsees 1.82 LOO diane cauueueeten aan 2.50 
DH carats esecaeueia a 8 e's 1.86 TOs seccccseccrcvccecs 2650 
iis WS oe Siw ores Slee 68 1.90 


1/ Fractions pro rata. Ores Sontaining 55 percent or more Taa0s, but le: 
than 35 percent, $1.C5 per pound of Tag05 content. Ores soaealnies 
40 percent or more Teo05 but less than 35 percent, $0.95 per pound 
of Taa0s5 content. 


PENALTIES 


ores analyzing less than 60 percent combined Tao0« and Cbo0s, penal 
of 1 cent ($0.01) per pound of Tao0s5 content for each full percent 
‘below 60, fractions ‘Pro Rete: 


Ores analyzing more ies 6 percent combined Sn0o and Tido, penalty 
-of one-half cent ($9.0C5) per pound of Tag0.; content for each perce 
above 6, fractions pro rata. 


Ores analy zing 1 more than 5 percent Sn0, a penalty of 2 “1/2 cent 


($0.025) per pound of Taz05 content for each percent above 3, 
fractions pro rata. 


Ores analyzing more than 4 percent Ti0o, a penalty of 2-1/2 cents 
($0,025) per month of Tao0s5 content for each percent above 3, 
fractions pro rata. 
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./ Fractions pro rata. 


PENALTIES as follows, fractions pro rata: . The price per pound of Tao0s5 


contained 
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TaoO+ conteined 


Price per pound|| in tantalite ore, 
Taco 


percent 
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Price per pound 
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|TacO05 contained 
55.12 


will be reduced by 2 cents for each percent under 60 percent minimun 
combined tantalum and columuium pentoxide. | 


Tne price per pound of Tao0s5 will be reduced by 1 cent'for each percent 


:n. excess of 6 percent combined Sn0e plus Tido. 


The price per pound of tantalum tentoxide will be reduced by 3-1/2 
sents for each percent in excess of 3 percent Sn05. 


The price per pound of Tao0., will be reduced by 3-1/2 cents for each 


sercent in excess of 3 percent TiO. 
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Mines and producers, Belgian Congo and Uganda (fig. 3) 


Belgian Congo: 


is 


Manono ani - Geomines. 
Komola mines 

Kalu-Kania area - Sermikat. 
‘Belia deposit - Griietain 
Kamisuku and Likulu mines - Symetain. 
mesenaeea area - eébelmin: 

Lubilu denesie - - cobain 
Molongodima area - Cobelnins 

Kasese area -. Gobelmin and C. N. Ki. 


Kikalai, Kaozt, 40a Moemba mines (Kabambare areca) - 
Soc. Miniere. du Maniema et de Nvangue. 


9. Maknlovongo mine s M. G. Le 
10. Tshomake area - M. G. ahi 
ll. MTchubi mince - Minetain. 
Uganda: 
le. Kayonza area - James Gastrell, Mining Eng., Mbarara. 
13. Bugandea area (north of Kampala) - A. S. Gondelsker, Kempale. 
14. Mbarara - A. Dokelman, Mbarara. ae 
Buhwezi - R. Jemubi and J. E. A. Collins, seeine separates. 
Dwate (Ruamypara)-- J. E. A. Collins. sate 
Kakanena, Ruakerenze - W. J. T. Young, Mbarara Ngoma Neg eee 
Ruhuma - P. E. Patel. 7 Co., Mbarara. 
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